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^4 f r ^ -\ r i tiVA 0 yw . i ._ i* A î .̂ / i i jxr ff\ jt i ** ^i _ /^ si i *. . it M t^^ .*w^ . ^ i .. -v

35

39
WNl-1*-̂  *- ——'

1 2 * 4 5 9 7 if 9 10 1l" II 13 14? 1»' 19 17 19 '« 20 21 22 23 24 25 29 27

OLA) Recyclable and made from recycled paper.



By

Chkd.

TRC ENVIRONMENTAL SOLUTIONS, INC.
/ ^7 Subject US>TM*lf &&ti EgaTtQ M sheet No.

Proj. No.
Date

Date
of

-^ V

10

11

11

11
t
^14 !

I
IS

It

17

1*

1*

29

21

*•

30

31

32

31

34

35

iftiryvu

/ v
At̂ CC Ujl

^^

RecycfaUc «nd made from racycted pap<r.

10 11 12 1J 14 1S 1« 17 II It 20 » 22 23 24 IS M 27



TRC ENVIRONMENTAL SOLUTIONS, INC.

Chkd
of q

'

10

11

12

13

14

15

17

1»

1»

a

21

22

a

24

25

• I
« i
33

4

</
S.87S

K^vvco 4ta noiWi ffirwitvJ"d/ \

1 * ' * • • '
. Recyclable and made from recycled piper.

10 11 12 13 14 is ie IT i* i* ao *i 22 a M is a *r a a



TRC ENVIRONMENTAL SOLUTIONS, INC.
Subject.
f\T (x/^TT.

Sheet No.

Pro]. No.. o

11
12

13

14

15

1*

17

It

1*

20

21

22

23

24

TW.
0

)U

tl :

».

33

S5

36

10 11 12 13 14 IS 1* 17 II 1« 20 21 22 23 24 2C 27 2t 29

Recyclable and made from recycled paper.



TRC ENVIRONMENTAL SOLUTIONS, INC.
» ^M* 7

By

1

2

3

4 i

(
•

• '

1

10

11

12

13

14

15

16

17

II

It

20

21

24

25

"

sheet No. 7

Proj. No.
of ^

if OY\TJ n 'v/̂ J? J

\
/

' f

U>l-T-llvutfe

**#

vdXt R

\ O

so

31

[M T
a^c

33

4
-A ; L-

Recydaaff via tntot from recycled paper.

10 11 12 13 14 IS 16 17 II 19 » 21 K » 24 25 » 27 »»



TRC ENVIRONMENTAL SOLUTIONS, INC.
. '

Chkd. Date AT fo
^ /

10

11

11

IS

14

1*

17

1*

1*

20

21

22

23

24

-fW,

UjJl&uu /v#u

' V;i
M c do

SO

M

32

S3

34

M

of_l_
Proj. No.

&ut.

kc

. /

Q CWH

s-'V kr

C/?, . n

50 un .^r

/
^

^s

1 2 S 4 S • 7 • 0

Recyclable and made bom recycbd papa-.

10 11 12 13 14 1C 17 II It 20 21 22 29 M t» 2* 27 28 2*



TRC ENVIRONMENTAL SOLUTIONS, INC.

Chkd. Date
. ——— -jr- - . - -

\ltSai At U/ Proj. No.

. .
CJr&L

Q
^rv "TO oe.

9

10

11

13

i«

IS

^
17

18

1*

20

21

22

23

24

25

2*

27

a

2t

30

31

32

• • ; ' :
j ' : I '

i • : : • < : ' < ! ' • ; j
• i - . . . . . . i . . • , ! .

; l .
: i : , _i_ j ; : , 'Ir -r- ... - .- r- -. —. . - _ . . ._.._»_. . }.. ...... ^_ ....... ...

.._j_._J___| __ ._.:.„...;_.__!_._ j ..... .:. .....:_1._; i .j __ ...j __ „]._].._

! 1 ! i i i | ! ' ! ! : ! • i i • ! !
- I ; ' i ' ! '; ! ! • 1 1 .

1 . j

i : i i
i ! , j

.. .:.. .... .1... .^. .. . . . i' j

! ! [ i • .- rrn <'"""
"; T 1. : :~"

I ; i j • •

1 * 3 4 8 • 7 0 9 10 11 12 13 14 1C If 17 19 19 20 21

Recyclable and made from recycled paper.

23 24 25 2* 27 t* 29



ATTACHMENT B.I

LANDFILL GAS GENERATION MODEL
(GAS IA)

JANUARY 15, 1998



TABLE OF CONTENTS
PAGE NO.

LIST OF TABLES/LIST OF FIGURES U

1.0 INTRODUCTION 1-1

2.0 MODEL OVERVIEW 2-1
2.1 Methane Generation Module 2-1
2.2 Forecast Module 2-2

3.0 TECHNICAL DESCRIPTION 3-1
3.1 Unit Generation Module 3-2

3.1.1 Composition of Solid Waste 3-2
3.1.2 Effect of Moisture 3-4

3.1.2.1 Infiltration of Precipitation 3-5
3.1.2.2 Water Losses 3-7
3.1.2.3 Water Gains 3-8

3.2 Forecast Module 3-8

4.0 Model Usage Instructions 4-1
4.1 Unit Generation Spreadsheet 4-1
4.2 Forecast Spreadsheet 4-2

5.0 CASE STUDY 5-1
5.1 Santa Clara Landfill 5-1
5.2 El Sobrante Landfill 5-2
5.3 Miramar Landfill 5-3

6.0 REFERENCES 6-1

TABLES
FIGURES

SUBATTACHMENT LA: LIST OF SYMBOLS AND DIMENSIONS OF VARIABLES
SUBATTACHMENT 1JB: CASE STUDY - SANTA CLARA LANDFILL,

VENTURA COUNTY, CALIFORNIA
SUBATTACHMENT I.C: CASE STUDY - EL SOBRANTE LANDFILL,

RIVERSIDE COUNTY, CALIFORNIA
SUBATTACHMENT 1.D: CASE STUDY-MIRAMAR LANDFILL,

SAN DIEGO COUNTY, CALIFORNIA

All TRC Environmental Solutions, Inc. paper « YRG Environment^
is recyclable and made from recycled paper. 5c/uf/CftS Inf.



TABLE OF CONTENTS
(Continued)

LIST OF TABLES

TABLE NO.

1

TITLE

Simplified Composition of Municipal Solid Waste

LIST OF FIGURES

FIGURE NO.

1

TITLE

Comparison of Actual LFG Collection Rate and
Estimated LFG Generation Rate at Santa Clara Landfill, Ventura
County

DRAFT, 12/3/97
7&C

u Solutions Inc.



1.0 INTRODUCTION

1. This document presents a technical discussion of TRC's landfill gas (LFG) generation model,
GAS IA. The model is comprised of: (1) a methodology developed by TRC to determine the
methane generation potential of a unit of municipal solid waste (MSW) based on site-specific
conditions; and (2) a first-order decay function, based on the Scholl Canyon model
(EMCON, 1976,1980), as summarized by the Solid Waste Association of North America
(SWANA, 1991). This mathematical function is consistent with the same function used in the
New Source Performance Standard for MSW landfills (EPA, 1996).

2. The model has been implemented as two types of spreadsheets. The first type of spreadsheet
calculates methane generation potential per unit mass of MSW for a specified phase of a
landfill, based on waste composition and other site-specific factors related to moisture content
of the MSW. The second type of spreadsheet prepares a methane/LFG generation forecast
based on the unit methane generation potential and site-specific factors defining the amount
and rate at which MSW was disposed in the landfill.

3. The model was validated in three case studies in which the predicted generation rate of LFG
was compared to the actual LFG collection rate at the Santa Clara Landfill located in Venture
County, California, and predicted generation rates of methane were compared to actual
methane collection rates at the El Sobrante Landfill located in Riverside County, California,
and Miramar Landfill in San Diego County.

4. The remainder of this document presents a brief overview of the model and its formulation, a
detailed technical description, model usage instructions, and the results of the case studies
using actual data from the Santa Clara, El Sobrante and Miramar Landfills.

TRC Environmental
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2.0 MODEL OVERVIEW

GAS IA is an extension and improvement of the Scholl Canyon model (EMCON, 1976,
1980), as summarized by SWANA (1991), and is comprised of two modules. The first
module estimates the methane generation potential of a unit of MSW. The second module
prepares a methane and LFG generation forecast based on first order kinetics. This section
presents an overview of the assumptions and parameters in the model. A detailed technical
description of the model is then provided in Section 3.0.

2.1 UNIT GENERATION MODULE
1. The unit generation module of GAS IA uses the composition of MSW, its moisture content,

and precipitation rate to calculate the total potential volume of methane which could be
generated from a unit mass of MSW. This site specific information is provided by
the user.

2. MSW composition is categorized into three decomposable fractions of organic material (food
waste, vegetation waste, and paper waste), and a fourth non-decomposable, largely non-
organic fraction (cans, bottles, etc.). The carbon content of each of the three decomposable
fractions is approximated in the model by representing the different types of waste by a
characteristic molecule. For food waste, the representative molecule is glucose, a simple
sugar with the formula CeH^Oe. For vegetation and paper waste, the representative molecule
is cellulose, a biopolymer with the formula CeHjoOs. The cellulose molecule is used to
represent approximately one-half of the vegetation and paper waste categories. The other half
is made up of lignins, minerals and other substances that do not anaerobically decompose to
produce methane (Huitric, 1981).

3. Based on the known composition of typical LFG and stoichiometry of anaerobic
decomposition reactions, the model assumes that half the atoms of carbon in the representative
molecule for each individual waste component is converted to methane and the other half is
converted to carbon dioxide. Using this assumption, the model estimates the maximum ,
amount of methane that could be generated by a unit mass of MSW. However, anaerobic
decomposition also consumes water, so the maximum amount of LFG which could
be generated depends on the moisture content of the MSW. Water availability is assumed to
limit LFG generation potential in direct proportion to the moisture content of the MSW on a
wet basis.

i
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4. In addition to decomposition of MSW, the relative importance of some other causes of
moisture gain or loss were evaluated. Infiltration of precipitation during the period between
initial placement of the MSW in the landfill and the placement of final cover is considered the
only significant additional source of moisture to the waste. A secondary source of water gain
is aerobic decomposition, which occurs for a short period immediately after waste disposal.
Losses of moisture which were evaluated included evaporation, breathing of the landfill, and
removal of saturated LFG. These losses were considered to be either balanced by the minor
sources of water (i.e., aerobic decomposition) or negligible.

5. The unit generation module of GAS IA results in a calculated maximum volume of potential
methane generation for a unit mass of MSW. This volume is then used as input into the
forecast module.

2.2 FORECAST MODULE
1. The forecast module uses the results of the unit generation module with additional inputs such

as the half life of methane generation, operational history of the landfill, and MSW disposal
rate to calculate the generation rate of methane and LFG within the entire landflll as a function
of time.

2. The forecast module is based on the Scholl Canyon model (EMCON, 1976,1980),
as reported by SWANA (1991), which is considered one of the simplest of the published
models to utilize (WMNA, 1992). The Scholl Canyon model is based on the assumption that
LFG generation rate for a unit mass of MSW peaks soon after placement of the waste in the
landfill. The short time lag during which oxygen in the MSW is depleted by aerobic
decomposition is neglected. The LFG generation rate for a unit mass of MSW is then
assumed to decrease according to first order kinetics (i.e., exponential decay) as the amount of
decomposable organic material remaining from the initial placement of the waste decreases.

3. The methane and LFG generation rate at any time can be calculated by summing the individual
contributions from each unit mass of MSW during an incremental time period. The model
uses an equation which was developed by integrating over all unit masses of MSW in
the landfill.

TRC Environmental
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3.0 TECHNICAL DESCRIPTION

1. GAS IA has been developed to estimate the methane and LFG generated by MSW in landfills
operating under varying moisture conditions and waste flow rates. The model is an extension
and improvement on the Scholl Canyon model (EMCON, 1976,1980), as summarized by
SWANA (1991), which generates time-dependent methane and LFG generation rates based on
the amount of waste in the landfill and the operational status of the landfill. The Scholl
Canyon model assumes that generation of methane and LFG by MSW follow first order
kinetics. This means that the rates of methane and LFG generation at any time are
proportional to the remaining decomposable MSW mass.

2. GAS IA improves upon the Scholl Canyon model by predicting the total amount of gas
produced per unit of MSW according to the composition, moisture content, compaction of the
waste, and infiltration of precipitation. The model is comprised of two modules, the unit
generation module, which estimates the total methane generation potential of a unit of MSW,
and the forecast module, which uses the result of the first module to estimate methane or
LFG generation versus time.

3. GAS IA focuses on the processes that have the greatest effect on LFG generation and are
subject to landfill management control. The following discussion presents the technical basis
for development of GAS IA, and is organized as follows:
• Section 3.1 - Unit Generation Module:

Section 3.1.1: Composition of Solid Waste
The composition of solid waste is characterized and simplifying
assumptions are made regarding the chemistry and biodegradation of
the various components.
Section 3.1.2: Effect of Moisture
The role of water in the waste is taken into account Precipitation and
infiltration of water into the waste is conceptualized and
parameterized for incorporation in model equations.

• Section 3.2 - Forecast Module: The first order kinetics of methane/LFG
generation, which are part of the Scholl Canyon Model, are
briefly summarized.

4. A list of symbols and dimensions of variables used in the following discussion is provided in
Subattachment LA.

TRff fhvfronmenta/
3-1 Sobtionslnc



3.1. UNIT GENERATION MODULE
1. This section characterizes MSW composition and moisture content, and derives an equation

which is based on MSW composition and moisture content to calculate the total potential
methane and LFG generation for a unit mass of MSW.

3.1.1 COMPOSITION OF SOLID WASTE
1 . SWANA has published data on typical MSW composition. This information was simplified

by categorizing MSW constituents into three decomposable components: food, vegetation,
and paper. A fourth component includes nonmethane-producing, generally nondecomposing
materials such as plastics, metals, and glass. Table 1 shows the four component waste stream
categorization used in this model. This categorization can account for solid waste diversion as
required by the California Integrated Solid Waste Management Act of 1989 (Assembly
Bill [AB] 939).

2. For the purposes of evaluating LFG generation, anaerobic decomposition can be viewed as the
conversion of carbon in MSW components to methane (CPLO and carbon dioxide (CO2).
Only the three decomposable components in Table 1 contribute carbon to LFG. Each of the
three decomposable components is a complex mixture of molecules. Complete chemical
characterization of the components would be infeasible for the purposes of developing a
practical LFG generation model. However, simplifying assumptions can be made regarding
the general chemical characteristics common to decomposable organic matter.

3. Based on the work of Tchobanoglous, et al. (1977) and its presentation by Schumacher
(1983), the general reaction for the carbon, hydrogen, and oxygen atoms in the molecules of
the three organic MSW components can be represented by:

anaerobic — > (1)
decomposition

([4ai + bi -2cj]/8) CH4 + ([4,j - bj

where i = index number for a component of the solid waste (i.e., 1 » food, 2 = vegetation,
3 = paper, and 4 = nonorganic materials such as cans, bottles, etc.).

4. Based on Equation 1 , a] molecules each of methane and CO2 are generated from two
molecules of C^HfajOq. This assumes that sufficient water is available for bacteria to
complete this reaction. Following SWANA (1991), it is assumed in this model that methane

i
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comprises half the LFG (on a volume or molar basis) at the point of generation. Other
reactions and mechanisms can affect the specific composition of LFG, such as the dissolution
of carbon dioxide in water or leachate, or abiotic reactions of gaseous constituents.

5. GAS IA assumes a representative molecule for each component of the MSW. Food waste is
represented by the molecular composition of a basic sugar, QH^C ,̂ while half of
paper/cardboard and vegetative waste in the two other organic components is represented by
the molecular composition of cellulose, CeHioO;, as suggested by Bookter and Ham (1982).
The other half of these two components is composed of lignins, minerals and other
nondecomposable substances (Huitric, 1981). For these representative organic molecules,
&i = 6 for i = 1,2,3, and 34 = 0.

6. Derivation of model equations is based on an incremental unit mass of MSW (m) that is
landfilled during a specific time period. The unit mass (m) contains the four components in
user defined proportions and a specified amount of moisture which is apportioned to the
four components based on user-supplied specifications. If the dry organic mass in each solid
waste component (i) is represented by m^, and the molecular weight of the organic molecule
selected to typify component (i) is represented by Mj, then the number of moles (n;) of organic
compound available to react with water is given by:

nj = m<jj / MJ (2)

where Mj = 12ai + bj + 16ci.

7. Using the assumption that one half the carbon atoms in a component of waste is converted to
methane, the maximum number of moles of methane which could potentially be generated by
complete reaction of the organic matter can be calculated using:

(ai/2)nj = (ai/2)mdi / Mi (3)

8. Equation 3 calculates the maximum amount of methane that can be produced from the dry
organic mass based on carbon content. As shown in Equation 1 , anaerobic decomposition
requires water. Further, water is needed to create an environment for anaerobic microbes
to function. Therefore, the next step in the development of the model, discussed in
Section 3.1.2, is to account for the limiting effect of water on the amount of gas generated.
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3.1.2 EFFECT OF MOISTURE
1 . GAS IA assumes that moisture is critical to the decomposition process. There are three

sources of moisture in MSW:
• Moisture content in the MSW at the time of disposal on the active face.
• Infiltration of precipitation through daily and intermediate cover.
• Moisture created during the brief period immediately following landfilling

when the waste is decomposing aerobically (aerobic decomposition
generates primarily CO2 and water).

2. The first two of these three sources, initial moisture content and infiltration of precipitation,
are the most significant in determining the moisture of the waste if the landfill is being
operated properly (placement of daily cover, design of drainage diversion structures, etc.).
The third source, moisture added by aerobic decomposition, is relatively minor, and is
assumed to balance potential losses of water by the processes discussed in Section 3.1.2.2.
Therefore, the model quantitatively simulates only initial moisture content and infiltration
of precipitation. Initial moisture content can be measured or estimated from available data.
Table 1 shows a distribution of average wet-basis moisture content for each of the four MSW
components as they are received at the landfill (SWAN A, 1991).

3 . For the purposes of model formulation, the moisture content on a wet basis (Wwi) of waste
component (i) is represented by:

WWj = m'j/Ondj + m'j) (4)

where m'j is the mass of water in component (i). WWj has the range 0 £ WWj £ 1.

4. Studies by DeWalle, et al. (1978); Ramaswamy (1970); Mere and Stone (1968); Mere (1964);
Pfeffer (1973); Rovers and Farquhar (1973); and Cooney and Wise (1975) show that the total
volume of LFG generated by a unit mass of dry MSW depends on the moisture content of the
waste. Based on those studies, it is assumed herein that the total potential amount of methane
generated is directly proportional to the moisture content on a wet basis. Using this
assumption as an approximation to account for the effect of water on methane generation,
Equation 3 becomes:

wj (5)

when applied to the individual MSW components. Note that as W^ increases, methane
generation potential approaches its maximum.
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5. Having established the above relationship of methane generation to MSW moisture
content, it is necessary to determine the potential effects that precipitation, water loss and
water gain, may have upon the above relationship. These effects are discussed in
Sections 3.1.2.1, 3.1.2.2 and 3.1.2.3.

3.1.2.1 Infiltration of Precipitation
1 . During the normal lifetime of a landfill, MSW is placed in lifts, and at the end of each day

exposed MSW is covered with approximately 6 inches of soil. A lift contains layers, typically
2-foot thick (e.g., five 2-foot layers in one 10-foot lift), and each lift will remain in the
topmost position (nearest the atmosphere) for some period of time. Depending upon specific
operating conditions, either a 6-inch layer of daily cover or a 1 -foot-thick layer of intermediate
cover soil will be placed over the day's waste. Daily and intermediate cover, unlike final
cover, are not designed to be impermeable to precipitation. The model allows the user to
specify that a fixed portion (e.g., 30 percent) of precipitation will penetrate daily and
intermediate cover and permeate the solid waste layer. It is assumed that the moisture will be
distributed in the three organic components (i.e., food, vegetation, and paper) in direct
proportion to the dry mass of each organic component available to absorb and use it.

2. The wet-basis moisture content (W\yj) will increase if precipitation penetrates the soil cover
into the MSW. The original mass of water in the MSW components is found from Equation 4
to be expressed as:

m'i^mdiW^/d-Wwj) (6)

3. Precipitation (P) is measured in inches per year. The mass of precipitation (nip) falling on a
column of unit mass of MSW that has a top area (A), and successfully infiltrating the landfill
to be distributed throughout the three decomposable components is given by:

(7)

where:
b = fraction of precipitation that infiltrates the landfill
D* = density of water (62.4 Ibs/cu ft).
E = exposure period (time that MSW layer is in topmost position).
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4. Before precipitation infiltrates the surface of the landfill, the mass of MSW (m) underlying
surface area (A) in the cell lift is given by:

m/A = D h (8)
where:
D = density (or compaction) of solid waste (e.g., 1 ,200 Ibs/cu yd).
h a depth (thickness) of the lift (e.g., 10 to 20 feet).

Both of these parameters must be specified by the user.

5. The mass of infiltrating precipitation per unit mass of solid waste from each inch of
precipitation is determined by dividing Equation 7 by Equation 8, which yields the
following expression:

mp/m = (D7D)(bPE/h) (9)

The mass of precipitation (m^) that will be added to a unit mass of each organic component
is given by:

mp/m = (D'/D^PE/hHnyJTrn^) i = l,2,3 (10)
i-i

where Z is the summation over the index i, and mp4 = 0.

6. Therefore, the total water in each component after precipitation m*j is given by:

m*j = m'j + mpj (1 1)

and the new wet-basis moisture content W*Wj is given by:

W*wj = m*j /(mdi + m*i) = (m'j + mpi)/(mdj -f m'j + mm) (12)

7. Equation 5 can now be rewritten to include the effect of precipitation and is given by:

(13)

8 . Based on the assumption that anaerobic decomposition of MSW results in one carbon dioxide
molecule for each methane molecule generated, the total moles of LFG generated nuq can be
determined by multiplying Equation 13 by two:

(14)
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9. The volume of methane (Vi) generated by each MSW component, and potentially released to
the atmosphere at reference temperature (60° F = 15.6° C), and pressure (1 atmosphere = 14.7
psia) is related to the number of moles of methane by the equation:

Vi = k'nCH4i (15)
where k' = 379.8 cubic feet per pound-mole (volume of one mole of an ideal gas at reference
temperature and pressure).

10. The total volume (Vc^) of methane generated by the three organic components is found by
substituting Equation 13 into Equation 15 and summing the volumes over each of the
decomposable waste components:

VCH, = £v, = k1 ̂ ncH, = (k^^in,,, W*Wj /M, (16)

1 1 . If GcH4 }S l^e tota' metnane generated by a unit mass (m) of MSW, then:
i « j

GCH, = VCH4/m = (k'/2m) £aimd| W*W| /M, (17)
i« i

and the total LFG generated by this same unit mass of MSW is given by:

Gire = 20^ =(k'/m) Ja^ W*Wj /M, (18)
i-l

3.1.2.2 Water Losses
1. Secondary mechanisms that remove water from the MSW include evaporation from the

surface, breathing of the landfill, and extraction of saturated LFG. The original moisture in
the top lift of MSW as received at the landfill is located at an average depth of 5 to 10 feet in a
landfill of typical 10- to 20-foot thick lifts, plus an additional 6 inches to 1-foot for the
thickness of the daily or intermediate cover. For water in the MSW to be lost by evaporation,
water in the topmost lift must evaporate and diffuse an average distance of 6 to 11 feet to
escape from the surface. Based on hydrologic data, the maximum soil depth from which
losses by evaporation may occur ranges from 1 to 3 feet below ground surface, depending
upon vegetative cover, solar radiation, and other variables. Therefore, GAS IA assumes that
there is no significant loss of moisture by evaporation.
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2. Breathing of the landfill is caused by atmospheric pressure changes. Typical changes
associated with the passage of warm and cold fronts are about 5 mm Hg, which is 0.7 percent
of one atmosphere. Decreasing atmospheric pressure causes LFG which is saturated with
water vapor to be withdrawn from the landfill. Increasing atmospheric pressure causes
ambient air to be pumped into the landfill. As compared to LFG within the landfill, ambient
air is dry. The effect of pumping water-rich gas out of the landfill and water-poor air into the
landfill is a net loss of water from the landfill estimated to have less than a one percent effect
on the water balance..

3. LFG becomes saturated with water vapor at the temperature where the anaerobic
decomposition occurs. This water comes from the MSW and is removed upon extraction of
LFG. Such water loss is estimated to have less than a 5 percent effect on the water balance,
but is not calculated herein.

3.1.2.3 Water Gains
1. The breathing or atmospheric pumping discussed in the previous section also introduces

oxygen into the landfill. The oxygen may cause aerobic decomposition to occur in MSW
located just under the cover soil. Water production by aerobic decomposition is estimated to
have less than a one percent effect on the water balance.

2. It is assumed that the net effect on moisture content of these secondary processes of water loss
and gain is negligible.

3.2 FORECAST MODULE
1 . The preceding section discussed the characterization of MSW composition and moisture

content, and derived Equation 18 to calculate the total potential LFG generation GLFG for a unit
mass of MSW. This section discusses integration of unit generation and waste disposal
parameters into an established model to calculate generation of methane and LFG versus time
for the whole landfill.

2. The Scholl Canyon model (EMCON, 1976, 1980), as reported by SWANA (1991) is
considered one of the simplest of the published models to utilize (WMNA, 1992). It was
selected for incorporation in the GAS IA because first order kinetics accurately describe many
chemical reactions in which the rate is proportional to the remaining decomposable mass
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Zison (1990). The Scholl Canyon model was also selected for use in the New Source
Performance Standards for MSW landfills (EPA, 1996). A brief discussion of the
Scholl Canyon model is presented here. A thorough discussion of the model derivation
and limitations is presented in EMCON (1976) and EMCON (1980).

3 . The Scholl Canyon model is based on the assumption that gas production for a unit mass of
MSW peaks soon after its placement in the landfill. The short time lag during which oxygen
in the MSW is depleted by aerobic decomposition is neglected in our calculations. After
placement of the MSW in the landfill, the gas production rate for a unit mass of MSW is
assumed to decrease according to first order kinetics (i.e., exponentially) as the amount of
organic material remaining decreases.

4. By dividing a landfill into unit masses of MSW which are placed during a specified increment
of time, and assuming that the MSW acceptance rate is constant over the length of time it takes
to fill a specified portion, the implementation of the Scholl Canyon model used in GAS LA can
be written as:

Ce-^-e-1") (19)
where:

= LFG generation rate at time t (ftVday)
GLFG = total LFG generation capacity (ftVton MSW)
R = MSW disposal rate (tons/day)
k = Decomposition rate constant (yr1)
N = time since landfill closure (yr)
t = time since the initial MSW placement (yr)

5. GLFG 's calculated using Equation 18. N equals 0 when the landfill is active. The
decomposition rate constant k is defined as:

k = ln(2)/t1/2 = 0.693/t1/2 (20)

where tj/2 is the decomposition half life (i.e., time necessary for a unit of MSW to exhaust
one half of its LFG generation potential). The half life must be estimated on the basis of site-
specific conditions such as moisture content, temperature, and waste composition.
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4.0 MODEL USAGE INSTRUCTIONS

1. GAS IA has been implemented as two types of computer spreadsheets. The first type of
spreadsheet calculates methane generation potential per unit of MSW in each phase of the
landfill, and the second type of a spreadsheet prepares a methane/LFG generation forecast.
The technical basis for these computational tools is discussed in Sections 2.0 and 3.0 of this
document. The spreadsheets have been developed using Microsoft Excel on an Apple
Macintosh computer system, but are transportable to other software/hardware environments.
This section briefly discusses usage of the spreadsheets.

4.1 UNIT GENERATION SPREADSHEET
1. The purpose of the unit generation spreadsheet is to equip the user to estimate methane

generation per unit of MSW for a given set of site-specific conditions. The user should create
a unique unit generation spreadsheet for each discrete landfill phase because each phase may
have different operational characteristics.

2. Example unit generation spreadsheets are presented in the case studies in Subattachments l.B.
and l.C. The spreadsheet accounts for the changing waste composition caused by waste
diversion (AB 939). The following parameters must be input by the user to the unit
generation spreadsheet:

Site name.
Site location.
Landfill phase identification (e.g., name, number).
MSW compaction (pounds per cubic yard).
Exposure time of MSW layer in the topmost position of the
landfill (years).
Height (thickness) of the MSW lift (feet).
Fraction of precipitation which infiltrates the landfill (percent).
Annual precipitation (inches per year).
Fraction of food, paper, and vegetation in the waste stream (percent).
Moisture content of food, paper, and vegetation in the waste
stream (percent).

3. Based on the above input data, the spreadsheet is used to calculate total methane generation
rate per unit MSW (cubic feet of methane per pound of wet MSW). This value must be
entered by the user in the forecast spreadsheet, as described in the following section.
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4.2 FORECAST SPREADSHEET
1. The purpose of the forecast spreadsheet is to estimate methane/LFG generation over time for

a given set of site-specific conditions. As noted in Section 4.1, most landfills consist of
discrete phases having differing operational characteristics. Therefore, the forecast
spreadsheet is easily modified to allow entry of unit generation and operational parameters for
multiple landfill phases. The spreadsheet calculates individual and cumulative time dependent
methane/LFG generation for each landfill phase.

2. Example forecast spreadsheets are presented for the case studies in Subattachments 1 .B. and
l.C. The following parameters must be input by the user to the forecast spreadsheet for each
discrete landfill phase:
• Start of landfilling operation (month, day, year).
• End of landfilling operation (month, day, year).
• Days of landfill operation per year.
• Waste flowrate (tons per day).
• Waste in place (million tons).
• Methane half life (i.e., time required for a unit of MS W to emit one half of

its potential methane.
• Total methane generation rate per unit MS W (cubic feet of methane per

pound of MSW). This value is calculated by the unit generation
spreadsheet (Section 4.1).

3. Based on the above input data, the spreadsheet prepares a table of generation rates by landfill
phase and month. The user may extract data presented in this table to prepare methane
generation curves similar to those shown in Figures 1 and 2.
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5.0 CASE STUDIES

To validate the model, GAS IA was applied to three existing landfills in California: Santa
Clara in Ventura County, El Sobrante in Riverside County, and Miramar in San Diego
County. The Santa Clara and Miramar Landfill case studies are discussed in Sections S.I and
5.3, respectively, in terms of LFG because collection rates were made available only for total
gas. In contrast, the El Sobrante Landfill case study in Section 5.2 is presented in terms of
methane because both LFG collection rate and methane concentration data were available.
Methane is the preferred parameter because its collection rate is relatively independent of air
intrusion, which can strongly affect the composition and collection rate of LFG.

5.1 SANTA CLARA LANDFILL
1. LFG generation data were supplied by Pacific Energy (PE) to the Venture Regional

Sanitation District (VRSD) for the Santa Clara Landfill (VRSD, 1993). The Santa
Clara Landfill was operated between January 1961 and June 1982. It was selected because
the landfill has been closed since 1982, and few modifications have been made to the LFG
collection system since its installation. LFG produced by the landfill is collected and
destroyed using internal combustion engines, and several years of LFG generation data
are available.

2. Methane unit generation and LFG forecast spreadsheets developed for this analysis are
provided in Subattachment l.B. The Santa Clara Landfill was modeled in two discrete
phases (January 1961 through June 1977, and July 1977 through June 1982) on the basis of
differences in landfill operations between the two phases. Estimated methane half life was
based on the observation that actual LFG recovery at the Santa Qara Landfill dropped by
50 percent after approximately 8.5 years. Other parameters for the spreadsheets were
developed on the basis of PE records for operation of the Santa Clara Landfill. LFG
collection data recorded for the Santa Clara Landfill between February 1988 and July 1993 are
contained in Subattachment I.B.

3. Figure 1 displays a comparison of estimated methane generation rate and actual methane
collection rate for the Santa Clara Landfill, assuming that the LFG was approximately
40 percent (VRSD, 1997). Data summarized in the figure indicate that the GAS IA accurately
estimates the trend observed in LFG collection assuming PE operates the collection system so
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as to collect approximately 80 percent. Specific dates on which the collection rate exceeds the
predicted generation rate may represent those limited time periods in which the system was
collecting some "stored" LFG. Overall, the area under the collection curve, which is
proportional to the total volume of collected methane, is 78 percent of the area under the
generation curve, which is proportional to the total volume of generated methane.

5.2 EL SOBRANTE LANDFILL
1. MSW has been disposed at El Sobrante since July 1986, allowing the use of GAS IA to

predict the methane and LFG generation rate from date of inception to the present, and further
out to the limit of the permit

2. The LFG control system began operation on June 23,1993, from which date records have
been kept of LFG collection rate and methane concentration. These parameters have been
multiplied to calculate the methane collection rate since June 23,1993.

3. The development of the El Sobrante Landfill has been divided into 12 "phases" for the
purpose of calculating methane unit generation. Tables I.C.I through 1.C.12 in
Subattachment l.C contain the unit generation spreadsheets with these calculations.

4. The methane unit generation values are combined with waste disposal rates and time periods in
methane forecast Table l.C. 13 in Subattachment l.C. The methane generation rates at various
dates between June 23,1993 and the end of 1996 are taken from this table and used to create
the methane generation curve in Figure 2.

5. The predicted methane generation rate and actual methane collection rate are plotted in Figure 2
for the time period of June 23,1993 through December 31,1996. The plot suggests that
GAS IA has predicted the methane available for collection quite well, based on the assumed
half life of 12 years as shown in the forecast table ion Subattachment l.C. The apparent
methane collection efficiency is approximately 42 percent for the entire period of time since
June 23,1993, and approximately 63 percent during the latter half of 1996.
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5.3 MIRAMAR LANDFILL
1. MSW has been disposed at Miramar since December 7,1959, allowing the use of GAS IA to

predict the methane and LFG generation rate from date of inception to the present, and
beyond. The LFG control system began operation in Spring 1996, from which date records
have been kept of LFG collection rate and methane concentration.

2. The development of the Miramar Landfill has occurred in the following four parts: South
Landfill, North Landfill, West Landfill Phase 1 and West Landfill Phase 2. Tables 1.D.1
through 1.D.3 in Subattachment l.D contain the unit methane generation calculations
spreadsheets for South, North and West Landfills, respectively.

3. Methane unit generations are combined with waste disposal rates and time periods in the
methane and LFG forecast Table 1.D.4 in Subattachment l.D. Methane generation rates at
various dates between December 7,1959 and the end of 1997 are taken from this table and
used to create the methane generation curve in Figure 3.

4. LFG collection flow rates are not available for a extended period of time. Recently, though,
the actual methane collection rate was estimated to be between 2280 and 2600 scfm as of
September 1997 (SDAPCD, 1997). The predicted methane generation rate is 3159 scfm on
August 31,1997 as can be seen in Table l.D.4. The collection efficiency appears to be
approximately 72 to 82 percent, assuming a half life of 15 years (see Table l.D.4). Such a
range is expected for a landfill that was started in 1959 and does not include geomembrane as
a final cover element
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TABLE 1

SIMPLIFIED COMPOSITION OF MUNICIPAL SOLID WASTE

COMPONENT

Food Waste

Paper/Cardboard

Vegetative Waste

Remainder

TOTAL

INDEX (I)

1

2

3

4

MOISTURE
CONTENT*1*

ON WET BASIS
<*)

70

6

60

6

COMPONENT AMOUNT (%)

BASIC
COMPOSITION

CD

10

40

IS

32

100

25% Diversionm

13

31

16

40

100

50% Diversion
m

20

20

16

44

100
91-296 (9/4/97/mc)

<» SWANA, 1991.
<2> The California Integrated Solid Waste Management Act of 1989 (Assembly Bill [AB] 939) required 25 percent

diversion of solid waste from landfills by 1995 and 50 percent diversion by the year 2000.
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Figure 1
Comparison of Actual Methane Collection Rate

and Predicted Methane Generation Rate
Santa Clara Landfill

Vcntura County, California

The LFG destruction system was upgraded in July,
1991, reducing maintenance frequency.

Low LFG collection rates correspond to annual
(collection/destruction system .maintenance periods.
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Figure 2
Comparison of Actual Methane Collection Rate And

Predicted Methane Generation Rate
El Sobrante Landfill

Riverside County, California
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SUBATTACHMENT 1.A

LIST OF SYMBOLS AND DIMENSIONS OF VARIABLES
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SUBATTACHMENT l.A

LIST OF SYMBOLS AND DIMENSIONS OF VARIABLES(I>

A Unit area of topmost landfill level exposed to precipitation (L2).
a; Number of carbon atoms in organic molecule representing MS W organic component i (-).
b Fraction of precipitation falling on landfill that infiltrates cover into the MSW (-).
b; Number of hydrogen atoms in organic molecule representing MSW organic component i (-).
q Number of oxygen atoms in organic molecule representing MSW organic component i (-).
D Density of MSW (ML-3).
D' Density of water (MI/3).
E Period of time MSW layer in topmost position is exposed to precipitation (T).
GcH4 Total CHU generated by unit mass of MSW (L3 M'1).
GLFG Total landfill gas generated by unit mass of MSW (L3 M'1).
h Depth (thickness) of landfill topmost layer during one year of precipitation (L).
i Subscript indicating MSW component (e.g., food, vegetation, paper, or non-organic

compounds).
k Decomposition rate constant or coefficient of exponent in temporal curve for LFG

generation (T'1).
k' Volume of one mole of ideal gas at reference temperature (60° F) and pressure

(1 atmosphere = 14.7 psia) (L3 mole*1).
m Unit mass of MSW (M).
mp Mass of precipitation falling on a column of unit mass of MSW that has a top area A

during exposure period E (M).
mpi Precipitation that will be added to a unit mass of each organic component i (M).
mdj Dry organic mass in unit mass of MSW component L
m'i Mass of water in unit mass of MSW component!.
m*i Mass of water in unit mass of MSW component after infiltration.
MI Molecular weight of MSW component i (M, mole*1)-
N Time since landfill closure (years, T).
HJ Number of moles of organic component i in unit mass of MSW available to react

with water.
Number of moles of methane (CttO generated by complete reaction of organic molecules
in organic component i per unit mass of MSW.
Number of moles of LFG generated by complete reaction of organic molecules in organic
component i per unit mass of MSW.
Annual precipitation on landfill (LT-1).

Dimension abbreviations: L« length, M = mass, Te time. ~ = dimensiohleu.

EnvJronmsnftd
Solutions Inc.



SUBATTACHMENT l.A

LIST OF SYMBOLS AND DIMENSIONS OF VARIABLES'"
(Continued)

Time dependent volume rate of total LFG generation (L3 T*1)-
R MSW disposal rate (tons/day. MP1)
t Time (T).

Half-life of decomposable organic matter (T).
Total volume of methane generated by the three organic components (L3).
Volume of CKj generated by each organic component i per unit mass MSW (L3 M*1).
Moisture proportion of MSW component i on wet basis (~).

W*wi Moisture proportion of MSW component i on wet basis after infiltration (-).

Dimension abbreviations: L = length. M = mass. T «time. - = dimensionlesf.

TKC Environmental
Solutionslnc.



SUB ATTACHMENT l.B

CASE STUDY - SANTA CLARA LANDFILL,
VENTURA COUNTY, CALIFORNIA

TWCEn
• Inc.



MSW LANDFILL UNIT METHANE GENERATION RATE

SMtNaiM
SkeUntfoi

OM
Mom

SamiCUn

MVtt
HI

II) CONSTANTS:

MSWOBtVWlM
Eipomt TtM of MSW bqtr to TopwM Portfo*

hfl|mtaiFiMlM

Value
900
1
15

45*
143

Itain

hd
pCfMM

•ncncvvcw

*•*»
(IM2>
(IU2)
(IMD
(I)
CD

III) CALCULATIONS:

OMFOM

A)Prt-in
1
2
1
4

SUM

1
2

. 3
4

SUM

QMWlM
1
2
3

.....4_ .

NoM

W*w

Food
Piper

Vcfcwloii
Ramtader

MSWIMdiie

Food
Piper

VCfCtMlOII
HnKl.ftr

MSWReridx

dltje»d(5»l
Food
Piper

VCfCMtal
Btmililltr

MSwi««t»dW

Mohnbr
..fomi*..

HPN NIMIMI ••

CMII2O6
IUTC6IIIOO.'
IUrC6»l003

NA

WMWRcdKl
06111206

IbtfCMItOOi
HatfCNIlOO!

lnor(Mlc
NA

C6HI206
IMrOHIIOQi
IbirCMIIOCK
J-V*

NA

Moknhr
wriftariMMic)

(MI

IM
162
162
NA
NA""

ton >AB 939)1
IW
162
162
NA
NA

IW
162
162

_ •"*....
NA

CvbMAnon
PcrMobnlt

W

"" NA"~

1 A

»H

'" 'NA'""

.£5,

10
40
it
32

"" too

13
It
16

_ 40
too

20
20
16
44
too" "

(1X5)

MMioTWutt
CamfancmPtt

1*1-01001

0.10
0.40
0.11
0.32
1.00

0.13
0.31
0.16
0.40
1.00

0.20
0.20
0.16
0.44
1.09 "

WctOnh
MoiMic

CeMe«(*)

70
6
60
6

NA

70
6
60
6

NA

70
6
60
6

NA

(1X5)

Dry Mm IVf
Ui* MSW lib)

(II.WwVIOO)l

00.1
0.19
0.04
0.30
055

0.04
0.15
0.0.1
0.11
059

0.06
0.09
0.03
0.41
OM

WjMtMas

MSW (ft)

0.07
0.02
0.11
002
022

0.09
0.02
0.10
0.02
0.23

0.14
0.01
0.10
003
027"

rieopiiMioii .
M»u Deported
MIMA**!*)

6..17C-02
3.99C4I

O.OOCtOO _

9.7IE-02

7.97E-02
O.OOE409
S.J9R.OI

I.74G4I
2.7.104)1
9.2IE-02
OjOOE*09
519E-OI "

(6)

Wet 0»ii Moimra
COMCM Alter

11.67
69.24
t.1.67
6.00
NA"

12.13
72J5
•4.59
6.00
NA

13.96
75.17
UJI

""NA ~

Total LKJ
GcneniedrcrlMi

MSW(moM)_

Ww'/IOO/MI

LI7&04
4.S2E43
I.I2E43

0
"" 6.75E4>3~ "

IM&03
1.90643
IJOO&03

0
59XG4>1

I.6I&03
2.62E-03
WIE-03

0
"~ 5 3IM1

(7)

CIHCmmed
Per Unit MSW

0.16
0.93
OJJ
0.00

OJI
0.75
0.19
0.00
1.15

0.32
OJI
OJO

(t)

NOMI
(3)

(4)

1) FptWMVlCfVwWCfc MHl PC CMEVBil Wf •CT*
2) MSW.M»*lp«lSoMWtm.

t.l*C.LjmriaC«Ce«cnlle<iMoilcl GASIA*.

S) Pmttti(i «T MSW
«) Crtiî >««l»r»dp
7) LTO-LM«MC«.

W^ IK t<^ n SoM Want Anc«^

PlMe**Aff710:44 AM Environmental
Solutions Inc.



MSW LANDFILL UNIT METHANE GENERATION RATE
I) SITE INFORMATION:
F f̂inrlcf
MeNm

DMt
NoM

V>tae
SMuCUra
OuwrJCL

UttFW.|(77't2)
WIA7
(l>

II) CONSTANTS:
fmmaer

BiprMraTkMofMSWUicrkiTopMiiraiklM
iMfMOMrfcMlrfMSWCriMJIt
î t̂ ^daM &M>AM•momon mcpvn

Vilne
1.109
1.73
15

30%
14.3

(Mo

7CM
reel

percent

NoMt
(IU2)
(IU2>
(IU2)
(I)
(II

HI) CALCULATIONS:

OMPOMM
MH

A>nviit
1
I
)
4

SUM

mm -n
i
s
3

. 4
SUM

QM*M*
1
2
3
4

~sufi"
NOM

WMM
OmuiPiim

KTlrtortotaf
FDOd
ftpcr

VcfMMloil
Htnulmhf

MSWRaUw

f9(2SPnvm
Food
rtper

wCttttNOM
»l«il»«»

MSWRaUK

tttjmtV»\
tttt
ftp«

V(|(ttHMI
fimitttlttl

MSWRcMw

Mobnte
ftaMb

IminMlMorA
CMII206

IWrCMIIOOS
IMTCMIIOOS

t*^fm**I*PNV|IMC
NA

WMMMwIbi
CWII206

lbtfCMII003
IMOHIIOOS

iMffMlt
" NA

inmwiMiib
OHII206

iwrcMiioos
iwroHiioos
.*»»•*,

NA

l^t^f^mfPWMCVHf

WelfM(ftAMlt)
|M|

•tMk
IN
162
162
NA
NA

••Atttfft
IM
161
162

„ .HA __
NA

tMtafABtM
IW
162
162

....."A.....
NA

Orion AMm
•ttMohnb

M

1 A

NA"
i

NA

CcmpmMai
ofWMe

SkcMK«)
1C)

10
40
II
n
100

n
31
16
40
too

20
20
16
44
too

(1X3)

Mm <f Want
Component Itr

Unit Wet MSW (ft)
|m«cnooi

0.10
0.40
0.11
OJ2
1.00

0.13
OJI
0.16
0.40
IJOB"' "'

OM
OM
0.16
0.44
IM

WclUuii
HtUai.nMnOTmre

ConkM(«)
IW.)

TO
6
60
6

NA

TO
6
60
6

NA"

TO
6
60
6

NA

11X3)

Dry Mm IVr
IMMSW(lb)

(md*m*
«|.WwVIOO)l

001
0.1*
004
OM
055

0.04
0.13
00.1
0..11
O.JO '

006
0.0».
0.03
0.41
0«0

WacrMMi
IVrlliill

MSW|»)
Int.*. mil

0.07
002
0.11
0.02
Oil

0.09
0.02
0.10
002
0.2.1

0.14
0.01
0.10
0.03
02T

l̂ cclfiitAiMn
Man IVpotrted
MUnKAindb)

l«Pl

T.60C-03
4.76E-02
».l IE-0.1
O.OOG400
6.44H-02

I.I6G-02
4.33E-02
«JOG-03

. o onc«oo
* 6.44E-02

2.0IC-02
3.23E-02
I.IIC-02
o.ooc«oo
644H-02

(61

WMDMiiMoMMt
CMMM Aftcf
lnnimlM(%)
iww>Hnr*«»y

71.12
27 J*
T6.4*
6.00
NA

72.45
29.11
T6.7)

_6.00 __
" NA

7112
1114
7«.«
6.00
NA

ToulLFO
Gracmetfmui*

MSWdMki)
(••••md*

WW/IOO/MI

7JIE-04
I.92E43
IXIJE-03

0
3.66E-0.1

*.43E-O4
WIE-03
»B»E-O4

0
"~"34«B4)i""

I.46E-03
I.I2&03
V.I2&04

0
349E-01

(7)

CIMGomKd
PcrtMiMSW
. (e.Mt»_

|C|

0.14
OJT
0.20
OM
O.TI

0.11
OJI
aii
0.00

" 067

0.21
0.22
an
0.00
067

(It

Noes
(3)

(4)

(4)

(4)

" '

2) MSW.Monk**SoMWM*.
3) VirtiMctî îî oiuiBoanlnijticttnttedeicrttedln-TltCEir .l«cLMdniCMC<«<r«loiiModelGASIA>.
4) AB »» - CMHbmh Ann** •« t». kMtlMN SoM WMt Mau|(f«M An «T l»l».

rriMe*MA710:45 AM
OM Envrronrncn/a/

Solutions Inc.
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LANDFILL GAS GENERATION FORECAST
I) GENERAL INFORMATION:

PARAMETER
Analysis Tttle

Date
Notes

VALUE

CH4 & LFG Generation
Santa Clara Sanitary Landfill

8-Sep-97
(1)

II) CONSTANTS:
PARAMETER

LFG Generation Date
Fraction of CH4 in LFG

VALUE
l5-May-98

40%

UNITS
date

Percentage

NOTES
(IU2)

(3)

III) CALCULATIONS:

PARAMETER
Start of Landfilling
EndofLandfilling
Landfilling Interval
Time After Closure
Landfilling Days/year
Waste Flowrate
Waste in Place
Cumulative Waste In Place
CH4 Per Unit MSW[G]
CH4 & LFG Half-life
LFG Generation Rate
CH4 Generation Rate
Cumulative LFG Gen. Rate
Cumulative CH4 Gen. Rate

UNITS
Date
Date
years
years
days

tons per day
million tons
million tons
cu ft per Ib

years
scfm
scfm
scfm
scfm

SANTA
CLARA
PHASE I
I -Jan-61

30-Jun-77
16.50
20.89
359
276
1.63
1.63
1.30
8.5
132
53
132
53

SANTA
CLARA

PHASE II
l-Jul-77

30-Jun-82
5.00
15.88
359

1,151
2.07
3.70
0.71

• 8.5
204
82
336
134

NOTES
(I)
(0

(3)
(D.(4)
(D,(4)

(D.(5)

(6)

1) Parameters which must be entered by user.
2) LFG = Landfill Gas.
3) Based on VRSD records.
4) Calculation varies based on whether a total landfill volume or waste flowrate is known.

Base calculation on number of days of landfill operation per year.
5) CH4 per unit MSW [G] is a "linked field" with the appropriate Unit Generation Rate spreadsheet
6) Calculation of LFG Generation Rate is described in TRC Environmental Solutions. Inc.

Landfill Gas Generation Model GAS IA".

Printed 9/8/97 10:47 AM
CH4 Forcast/Santa Clara.R2;LFG Forecast

TRC
Solutionslnc.



LANDFILL GAS GENERATION FORECAST

IV) TIME SERIES ANALYSIS:
CH4 GENERATION RATE LFG

COLLECTION
RATE

CH4
COLLECTION

RATE

Araouniof
CH4

Generated

Amount of
CH4

Collected

SANTA
CLARA
PHASEI

SANTA
CLARA

PHASER
I/IAS

VISAS
VISAS
4/IAI

4/1 SAS
VISAS
C/ISAS
7/1/81
7/IJAS
S/ISAS
9/1 SA1
10/IAS

(VISAS
II/I5AI
I2/1JAS
1/IA9
I/ISA9

3/1 SA9
4/IA9

4/ISA9
S/ISA9
6/ISA9
7/IA9
7/1 SA9
S/ISA9
9/1 SA9
I(VIA9

IWISA9
II/ISA9
I2/ISA9
1/1/90
I/ISAO

4/1/90
4/15/90
5/IS/90
6/IJflO
7/U90

7/1SM
S/IJflO
9/ISAO
10/1/90

10/15/90
U/15/90

vism
7/U9I

7/lSfll

9/1S/9I
ion/91
10/ISA

k

k

100
170
Ml
•N/A
MS
W7
214

' IN/A
309

3»

39

<
9
10

11
9
f

9

CH4FarcattO*uaCIv*Jl}
TRC

Inc.



LANDFILL GAS GENERATION FORECAST

IV) TIME SERIES ANALYSIS:
ESTIMATED CH4 GENERATION RA LFG

COLLECTION
RATE

CH4
COLLECTION

RATE
SANTA
CLARA
PHASE I

SANTA
CLARA
PHASER

I 11115191
12/15/91
1/1/92

l/IS/92
2/15/92
VI5/92
4/1/92

4/15/92
5/15/92
6/IJ/92
7/1/92

7/15/92
S/IS/92
9/15/92
ICM/92

10/15/92
11/15/92
12/15/92

1/1/93
l/IS/93
2/IS/93
3/15/93
4/1/93

4/15/93
5/15/93
6/15/93
7/1/93

7/IS/93
10/1/93
1/1/94
4/1/94
7/1/94
1IV1/94
l/t/95
4/1/95
7/1/95
10/1/95
1/1/96
4/1/96
7/1/96
IOHI96
mm
4/1/97
7/W97
10/1/97
I/I/9S

ToUl 931 722

CH4 FwcattfSima ChnJU TRC Environments
Sohtionsbte.



SUBATTACHMENT l.C

CASE STUDY - EL SOBRANTE LANDFILL.
RIVERSIDE COUNTY, CALIFORNIA

TRCi
fine.



TABLE 1.C.1
METHANE UNIT GENERATION RATE

PHASE I
EL SOBRANTE LANDFILL

I) SITE INFORMATION:
Pwnelcr
SteName
She Location
Landfill Phase
Open.* Da*
dedmDiie

Vitae
BSotaMeLMdrW
Corona, California

1
23-M-S6
l<Mfo*.S7

II) CONSTANTS:
PwncKf
MSWCtanpaction
Esponm Thne of MS W Layer hi Toanoa Portion
Hd{ta<lMcUess>orMSWCe>VUn
brfilmiiM LRncikM
rTCClOimiOH

Value
MOO
03$
20

30%
7.1

Unto
nfevbic yMj

yean
led

pact*
hichn/year

NMC<
(1)
(1)
(1)

III) CALCULATIONS:

Index

rrfl99S(l
1
2
3
4

SUM

Notes

Component

thtrtclMDten
Food
Piptr

VefewkM
RefflXmfcr

MSWReddM

ftf nl«-HtBr

FamwU

mMMkMtofAl
CM1I206

llatfCMIKXH
HairC8HIOO3

taonanle
NA

Wei£L(IMaole)
|M|

939):
ISO
162
162
NA
NA

ru Molocwe
01

6
6
6
0

NA

Comfxaiiran

Sw«!!i»l
ICJ

10
40
It
32
100

(4)

Manor Wane

UnHWelMSW(lb)
Im-OIOOl

0.10
0.40
O.IS
0.32
1.00

Wet Basis

Contend*)
IWw)

70
6
60
6

NA

(4)

Dty Mass Per
UnilMSW(lb)
[ml.m'

((l-WwVIOO)l

0.03
0.19
O.M
OJO
0.55

Water Man
f̂ - 1 1_ 1.

MSW(lb)
(m'-m-mdl

0.07
0.02
0.11
0.02
0.22

PrccipiiMnn

onUnhArei(^)
Imp)

4.02E4M
2J2E-03
4.S2E-M
o.ooe*O3
3.406-0.1

(5)

Wet Basis Moiuwe

Infiltration <%)
[Ww»^m'+inpX
(mdMn'-Mnp))

70.12
I2J6
75.01
6.00
NA

Total Methane

MSWJmofci)
|«.a«md*

Ww«/I00/Ml

3JIE-04
4 JOE-04
3.0IEXM

0
USE-03

aMCenemed
fUr | l-l. UCW

(nfl/lta)
10)

0.14
0.17
0.19
0.00
0.49

(6)

Notes
(2)

(3)

Note*:
I) MSW.M«nidj»l Solid Waste.
3) Variabto aid eyadoM shown to bractoOT described te'TTtCEn.̂ ^
3) A8939.CittfoniUAs»aBblyBm939,IMeixaiedSolidWa«MaiiaienwMActof I9OT.
4) r^«eii«ijeofMSWresidiieconitx«ients|qandmolst«co»tCTir^^
5) bttmtle* of precipllalto«depo«hedoa»nitareatmp| based on die coMtanu listed In Section II.

20 ̂ C Md nmoiphtitc p*mm •

Printed: 120077 3KWPM
LRJ 9.41 MMtonUjnln Forecast; Ph. I



TABLE 1.C.2
METHANE UNIT GENERATION RATE

PHASE II
EL SOBRANTE LANDFILL

I) SITE INFORMATION!

SteNMW

ClOllMDM

VilM

BMnMilMtfM

n
10*0*17
Mc»«0

(II

II) CONSTANTS*

Hdft«(MctMU)«rMSWCkMJft

1.200
OJJ
M

90%
9JO

Vmtt

ycm
tMI

Han
0)
(I)
(I)

m) CALCULATIONS:

ixnpc Moknbr
WctataOMMk)

CrtmAMM
rtrMolmle

•rwint
SvnmflU

MwoTWMM
Component ftr

IWlWclMSWini)

WctDlflt
MoiilMK

ComcM(%)
DiyMmrkr
(MlMSW(l»)

WimMni
IVrlMl

MSW(lb)
MJS9 DcpOIMCO
•nlMtAmdk)

Wci Ojfii Monmn
COMCM After

TtulMcihMt
CflCfM0B inEf vM
MSW(molo)

OHCcMftwl
taUrtMSW

(»MM Now
(MI 14 ICJ (m-OlOO) (Ww| [md.rn'

(ii.wovioon (md»nr*iMll
(•. find*

Ww*/I00/Ml
1C) (J)

nrv^fvff (M>c **
I*
'1
3
4

VcfCIMlOII

oT ASM**
CHII20*

KurCtHIOQ)
HiVOfHIOOS

110
162
162
NA

10
40
It
n

0.10
0.40
0.11
OJ1

70
6
to
6

0.0)
0.1*
O.M

0.07
O.OJ
0.11
0.02

4.6MMM
ZMC-01
JJ6E-04
O.OOE«O9

70.14
IU2
71.10
6.00

X5I&W
4J6&04
3XJIEO4

0

0.14
0.17

0)

«VM HA NA too 100 *» o» _NA_
(4) (*>

3) V»i1«Moi»«<H«ol'om il»»» l«oacteti«>t<ao»»ll«'r»CEi

J) &H»i«i>«r»ii>.HiluHaifcpo»fc<o»i«li«)»il«i»H»»i<«<i«ii

Motfom. Inc. LMdfil CM OtwtMio* MoM CASIA*.

-— ̂ ---— •--

Solutions Inc. (



TABLE 1.C.3
METHANE UNIT GENERATION RATE

PHASE III/1/PARTIAL
EL SOBRANTE LANDFILL

I) SITE INFORMATION:

SMfNMM
SHtUcMta

Ope** DM
CMMDM

Vthe
BSebMMLdrtM
ODnm.OUfeml*

Mcp-tO
JI-A»t-*2

II) CONSTANTS)

MSWCMpKtfM
V»hn
1.200
«L2S
M

30»
15.4

Unitt

JTCM
fcd

(I)
(I)
(I)

ni)CALCULATlONSt

WdtMCMmfe)
Cute* Atom

M
SmmK*)

MuiofWjitt

WlWtiMSWQM

WctOiiif

(Ww)

Dor Mm ftt
UnhMSW(lt)

«I-W«VIOO«

WMO Mm
rtrUnil

MSW(lt)
MiuDcpoutn)
enUnilAitldt)

Wet Oam Moitnn
Content After
IdTilOTikniO)

TculMetliMc
CcMntnimUi.il

MSW<molei)
(••••ml*

Ww«/I00/M1

OMCcnenM
rwOnHMSW

Notei
"<«'

«"M

CHII2M
iwrcmioo5

VctcUdM IMTOMIIOOS

JJA_

IW
161
162

•NA

10
40
It
n

0.10
0.40
0.11
OJI

70
6
M

0.0)
0.1*
0.04
OJO

007
002
0.11
0.02

7.93E-O4
4.97E-0)

o.ooc*oo

70.24
IJ.35
75.1*
«.oo

uie-04
4656*4
5JI&04

0
HA J«A_ 100 1.00 NA 0.55 ^22. «JIE«) NA L22&S

0.14
0.11
0.1*

j».qo_
0.51

0)

Note* (4) (4) (3)

I) MSW»taMrilS«MWMM.
I SoMom. toe. UndTdl Cn CcMndM Model CASIA".
Et«TI9t9.

I M bind M SoOd WMM AttttMo* «T Honk A«erici-| (SWAN A-i) CMTK for MMJteneru«triaOpaMlom(IWt).

•iO'Ctirti.miHnrtc pruHri • I mmplnn.

LTO WIMMwnrtJpOa Fbiceuc Ph. IIM^art. Solutions Inc.



TABLE 1.C.4
METHANE UNIT GENERATION RATE

PHASE HI/1/COMPLETION
EL SOBRANTE LANDFILL

I) SITE INFORMATION*

Button

Opoh|D(M

Vtl*

II) CONSTANTS:

MSWCknpMta
EipoiM7kM«fM
tM|M(McfaK«)orMSWCt«Ltt

Vatot
1.200
02)
20

J0»
MJ

Unto
MMteyaitf

jre«
fed

Not«
(1)
(I)

HI) CALCULATIONS*

CMtOT AWm

W ra

MniofWntt
Component PW

UnHWclMSWQt.)
|m-OIOO|

WdOaili

Com«»i(«>
Dry Mm fa
UiillMSWdM

ni.wwvtoon

WxcrMjll

MSWQM
iM-.m.mdl

MutDtfaOtH
oiUnilAnHIM

Wet OJtta MaiMm

(ffld»m*»mp)|

TeulMcihim
CcncoHdntrUiik

MSW(meki)
(•-••nt*

Ww*/IOO/MI

aHCcMOKd
ftrUnkMSW
_tnftflM

ICI
Nota
(2)

m-tmcr
t
a

Mir » UiylmiirtiOia «f AB 9J9»
OfHIKM

Huromioos
turcwiooj

IN
162
162
NA

10
40
II
R

0.10
0.40
ait

^M.

70
6

<0
6

0.0)
0.19
0.04

_£22_

0.07
0.02
0.11
002

).4IE-0)
2.I4E-02
4.IOE-0)
0006«00

70.99
19.45
75.6*
«00

UIB44
4.77E-04
SJOSE4M

0

0.14
ait
at9
0.00

(J)

NA NA NA too 1.00 OJJ 0.22 2I9E-OI IJ4E4II
W 0)

tae. U««UI CM CeneridMi Modtl CAS W.

LP09.4IMMlooflLltnJ«

• c
;PtUIM-Compl.

ironmental
Solutions Inc.



TABLE 1.C.5
METHANE UNIT GENERATION RATE

PHASE III/2A
EL SOBRANTE LANDFILL

I) SITE INFORMATION:

Stae Nan*
StMtOCMlMI

QotktDi*

VriM

II) CONSTANTSl

MSWConvMta
B«pon»TliM«fM
Hd|M(MckMM)«rMSWO(MM

Viht
1.200
0.23
»

X*

jwn
feet

(I)
(I)
(I)

IIQCALCULATlONSi

Mn

ri»-im(i
i
2
J
4

SUM
KOM

Want
Cknvoml

VWM llMBwf
fiood
r*tr

Vc|CI«lM
RtmMtr

MSWRtfMM

• lî M-î ar

Hum*

mttttaKfAB
CMIIW*

IUITCtHI005
HurctHiocu

•̂ontnlc
NA

IMI

«l)l
ISO
l«l
111
NA
NA

W

«
•
•
0

NA

Conpotftioii

*.—--.— f^ *JwtniSL
ICI

to
40
II
32
100
W

MMioTWutt

IWtWflMSW(rb)
(M-OIOOI

0.10
0.40
0.11
0.31
1.00

Wcl Onlt
Utntmtmtm

C«MCM(«)
|Ww|

70
«
«0
6

NA
(4)

UnilMSW(tb)
(mi »m"

«|.WwyiOO)l

0.01
0.1*
0.04
0.10
0.1S

Wncf MMI
IV* !!•£•

MSWJIbJ
|m'>m-md|

0.07
0.02
0.11
002
0.22

rntiptuii«fl
UBI« fbiM t̂lMl

I"H>I

ijni-4*
IOTE-04
IJ4E-04

O.OOE«00
I.O»E<J

(3)

Wti 0»ii Moiimt

MihrMfcm;*)
|W.Mm-«mpV
(md«in'«fm)l

70.04
MM
7J.OJ
6.00
NA

I OUl MCIIIMM
f*r>llllll Vta« f *-•-

UClVfMW^»«l

(••••ntf*
WW»/IOO/MI

3JO&M
4.06&04
3M&04

0
IJ6&OJ

OMCdicnied

•Vo lkAK%

1C)

O.U
0.11
O.l»
0.00
0.41

(i)

MMaa

(I)

0)

I) MSW. Mulclpil TelM WMH.
JGASIA*.

for MtM|cn tf LM«ill Opcndon (I99IX

nmin T-TtTnli

LPO 9.4lMM«xJUp*n Forccatt; Ph. III<3A TflC Environmental
Solutions Inc.



TABLE 1.C.6
METHANE UNIT GENERATION RATE

PHASE III-3A
EL SODRANTE LANDFILL

I) SITE INFORMATION:

8* Km
ShtUtMtai

Ope** DM
n«M

l-Oce-f)

II) CONSTANTS!
Vihn Until f«eie«

OW
10

30*

»««* (I)
(I)
(I)

HI) CALCULATIONS!

WMM
WMtMCMiMh)

IMJ.
SWtMl*)

w IQ

MuioTWuM
CompoMMPtr

UnHWdMSWgt)
(••C/IOO| "

WdOllit

c«mom%)
|Ww|

DiyMMtrtr
jM»M5W(lb)

KI.WwVIOOll

W«crM«<
mu«ii
MtWjIb)

ncdpilMiM
MHlOtpMhrt

WMO«l<Moi»n
CMKM After
lnfilwileiiJH)

TMilMciluw
GeMmctfrtrlMii

MSWdnohi)

Ww*/IOO/MI

CIMCciKnmt
fWIMiMSW

1C)
Horn
~0>"

m-imon
i
i
j
4

IWMlmrlniinUdwirfABMfX
CMIIKM

IWrCHIIOOS
iwrcwiow

IW

NA

to
40
II

aio
o.«o
an
Oil

TO
6
<0

0.0)
O.l»
OM
O.JO

007
0.01
0.11
0.02

J.MC-OJ
7J4&OI
O.OOE*00

70.l»
I1M
7J.IJ
6.00

3JIE4M
4J06«4
SjOI6«4

O.U
an
ait
0.00

13)

HA HA NA 100 1.00 NA 022 5 )!E4M NA
15)

he. lM«ia CM Cncmtai Motfel GAS M*.

LPO 9 ÎMMwnrtJjnta Portent; Ph. III-3A
7/5C Environmental

Solutions Inc.
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TABLE 1.C.7
METHANE UNIT GENERATION RATE

PHASE III-2B
EL SOBRANTE LANDFILL

I) SITE INFORMATION:

SHtKuM

Opal* Out
mm

T-Od-H
1-lm.tt

II) CONSTANT?:

MSWOenvMta
E«pw«» TtaM «f MSW tqw h TopM* fMMo*

Vihe
MOO
OJJ
20

JO*

Unln

Cm

NMCI
(I)
(I)

DI) CALCULATIONS:

Mn

rn-imp
1
2
J
<

SUM
Nun

•HirMtiiitlni
Foot
r**

VcpMdM- • - - -
MSWRnWM

Kd_B ———— • ——

fin IMI !•rwiw

OtH»0«
HiVOtHIOOI
HUrCNIIOOS
**l̂ ?

NA

Mf̂ V^M*

WttetaflMnolt]
IMI

«f)i
IM
l«2
Id
HA
NA

KrMotank
W

' •
•
•
0

NA

CompoiWM
(^IVftaM

Skttn(%)
(C|

10
40
II
«too
w

MntofWiuc
•̂niw r̂̂  IVr

(WlW<tMSW(»)
(mitCnOOl

0.10
0.40
0.11
OJ2
IM

WclOllh
HMtteim

Con*M(%)
|W«J

70
•
60
6

NA
(4)

UnhMSW(lb)
|md«m*

(tl-WwVIOO)l

0.03
O.l»
0.04
0.30
OJJ

WtKfMm

M$W1»L
(m'»m-(nd|

0.07
002
0.11
0.02
0.22

PlecifMlM*
U*ia fteiM«alte<l

on IMi Aiti (Ib)
Inpl

I.24E-05
J.I6C-W
M9&05
OOOC«€0
«.«te-04

(5)

Wci DJ«« MCMIIW*

Innilnilm I*)
IW.'-imVinpy
(n«l*m'*mg)1

70.02
IIJ4
7J.02
• 00
NA

ToulMcttunt
^rnBralalf Vkfl I lab

MSW (motet)
(••••ml*

Wo*/ 100 /Ml

3 JOE-04
4XUE-04
J.OO&04

o

OMCc*tfMc4

fnMM
|C|

0.14
au
0.1*
0.00

(6)

Nan
(2)

(»

3) ViiMlMM«c«Ml«MitoMihtnct(tiiit*KriMhiTRCEir I. Inc. UKIW CM CnmKoil Model CAJIA'.

«S«IUW«iiAiMclMta

LFO 9^4IMMwnAJfnin RxtetM: Ph. HI-2B
7RG Environmental

Solutions Inc.



TABLE 1.C.8
METHANE UNIT GENERATION RATE

PHASE III-2A,2B,3A
PARTIAL

EL SOBRANTE LANDFILL
I) SITE INFORMATION:

SteNam
Site Location

Value
BSobnMeLMdM
ConMa.CaHfent»

l-Jw-M
30-No*-«7

II) CONSTANTS:
PeWMIMlef

MSWCbntMtai
EipoMc Ttaif of MSW Uyer to TojmoH PoiUoi
HdtM (IhlckMM) of MSW CUMJft

Vatoe
IJOO
OJ5
20
30*
11.0

IMM
IvAvbic yafd

jfean
lea

POCCM
Incncirycv

Nom
(1)
<D
(0

III) CALCULATIONS:

tedex

\m-im
i
2
3
4

SUM
MOM

Wast*
ConpOKM

OSPcraeMW
Food
Piper

Veteutfon

MSWRaldM

Molar «lar
FmMda

•MeRcdMtlM
06HI206

HalfCmiOQ]
HatfCWIOOi

bow*
NA

Mokolw
Weifht(IMnofe)

IM|

• A«M»):
ISO
161
162
NA
NA

rtt MOMCVU

M

6
6
6
0

NA

ComooMlioi
of Wane

Stream (ft)
1C)

13
31
16
40
100
Ml

Man of Wane
*»_ ______ ___. A __

Unit Wet MSW(lb)
lm.C/100)

0.13
0.31
0.16
0.40
1.00

WeiBaiit
MoistvfC

ConKM(%)
|Ww|

70
6
60
6

NA
(4)

Dry MM. Per
UMlMSW(lb)

(md-rn*
((l-WwVIOO)l

0.04
0.15
0.0)
0.3S
0.59

Water Mau

MSW(lb)
[m'-m-wd]

0.09
0.02
0.10
0.02
0.2.1

PrecipiUIko

on Unit Are* (»)
Imp)

I.4IE-03
3JSE-03
I.I6E-03
O.OOE400
7.I3E-03

(51

Wet Baria Moiuwt

lnnhnikw(%>
|WwMm'«npV
(md+m'+mo))

70.32
14.01
75.22
6.00
NA

Total Methane
f^ — - —— • r^f t !•!•

MSW (motel)
[n-a'md*

Ww«/IOO/M)

4J7E-04
3.80E-04
4.46&O4

0
1. 216-43

ClMGenenKd
fyf t i_i. ueu/

_.<«?"««>>_
1C]

O.IS
0.15
0.17
0.00
0X1
(6)

Notes
(2)

(3)

I) MSW-MMldHSoM Wane.
3) Variable* tideqmfauihoMkibiickett am dacdocd ta TRC Ew >. he. LMdnn CM CewMloi Model GAS IA'.
3) AB 939 • CMMbmta AtM*«y BW 939, htejrated SoHd Wane Matufemem Act of I9».
4) rince*tt|torMSW toWKce^eiKaw (q Md mbtmcnMeM rww| M
5)E«lMtacirpieclf*altadffio>MmM*am[Mp)beî
t) MedJ»»e»clam|M«rado«fili«itltn«CTit«ytal»»«20X»iidiiiiio î>i(ik(»^^ i

Primed: I2/XW7:6.«9PM
LFO MIMMloMJti*! Foracan: Pk. III-2AJBJA-PM.



TABLE 1.C.9
METHANE UNIT GENERATION RATE

PHASE III-3B/IV-1
EL SOBRANTE LANDFILL

I) SITE INFORMATION:

nVMncicr
SMeName
Stae Location
Landfill rhatt
OpenteiDaw
OotlMDMC

Value
BSobnmeLMdnil
Corona. California

M/3MV-I
30-NOV-97
3l-Dec-99

II) CONSTANTS:

Parameter
MSW Compaction
Expewra Time of MSW Layer in Topmoat PMUon
IkisM (MckiMi) of MSW C*MJA
Wlhration Fraction

Value
1.200
0.25
20

90%
17.0

UniU
IMcnblc yard

yean
ted

petttM
mcheirVear

Nom
(1)
(1)
(1)

III) CALCULATIONS:

Index

iws.im
I
2
3
4

SUM
NoKf

WMte
Component

QSPcrcnatW
FMd
P»per

Vcfeudoi
Reminder

MSWRoUw

lalniViraalaH-

PonMita

MttRedwtkM
C6HI2O6

HalfC6IIIOO5
HatfC«HI005

Inonank:
NA

IfnL-tf-MnW

WdiM(Mnafc)
|M|

• AB»J»):
in
162
162
NA
NA

Per.MotaCTle
M

6
6
6
0

NA

CfMMMlUtifM

ItaTWaaTbi

Stream (%)
1C)

13
31
16
40
100
<4)

MauoTWute

UnM Wet MSW (lt»
(m-OIOOI

0.13
0.31
0.16
0.40
1.00

WdDatli

ConteM(«)
|Ww|

70
6
60
6

NA
(4)

fin U*a« fltM

Unit MSW fib)
(Rid-in*

(O-WwVIOO)l

0.04
0.15
0.03
0.31
0.59

Water Man

MSW (ft)
(nf.m-mdl

0.09
0.02
0.10
0.02
0.23

PRdpUaiioa

OAUnHAiea(lb)
|n»l

I.33&03
4.9SE-03
I.09E-03

O.OOGtOO
T.4IE-03

(5)

Wet Basis MotaMC
CODKM After
binilrallonj«)

(WwMm'+mpV
(md*m-«np)l

70.30
13.93
75.21
6.00
NA

Toul Methane
t^mmtttmA l̂ r IfMll

MSW(molet>
(••a'rnJ*

Ww'/IOO/MI

4J7E-W
3.76&04
4.46E4M

0
I.2SE43

(6)

CIHCeneraled
r*-r 1 1— -. ucu/

(CTMbL_
1C)

0.18
0.15
0.17
0.00
0.49
(7)

Notai
(2)

(3)

I) MSW. Municipal Solid Wane.
3) Variable* and cqMtoM ihown In brackets arc docrlted In TRC Envlronmenul SoliiMotii. IBC. Landroi Cai Ce«ierallon Model GAS I A'.
3) AB939«C f̂()niUA«atmWyBIII939,liilepa«edS<>«dWa«MaMtefl»><Aclof I9W.
4) Pe»ceii«ag«rfMSWreld««c<)iiipoiMiiu|qand«oti»i«^
5) EMkMtfMof pwdpd»rtOB dcpodicd on Mrtmw |iHpJ oMcd o ite commm toted biSccUon II*
6) McttMC *oNm* MMfMtai rate M icfeivMCC MnpmiMC * 20 ̂ C Md MnonlMric picttvn

rMMnfc 1200/97; 6:16 PM
LFO 9.4IMM»«rtJi«ln ForacM; Ph. ltl-3B-IV.|



TABLE 1.C.10
METHANE UNIT GENERATION RATE

PHASE III-2A,2B,3A
COMPLETION

EL SOBRANTE LANDFILL
I) SITE INFORMATION:

Pwncttr
SMe Name
She Locate*
UMNWPtaM
OpntailMe
CtotatDate

Valve
BSotnme Landfill
Corona. Cilifomla

lliaAJBJAComplclioi
3l-Dec-9»
IS-Ant-OI

II) CONSTANTS!
PwMictcr
MSWConvKtkM
CxpoOTn Thne «f MSW Layer to TopnM Fbikta
Hd|bt (MdaoDofMSWCeWLM
taniniiaiHMtai
nBClDiUMOII

Value
1.200
025
20

30%
17

Until
IWcinMC yMO

yean
fed

percent
MCnMnrCtaT

Notes
(1)
(1)
(1)

HI) CALCULATIONS:

lades

MO*, awl
1
2
3
4

SUM
Non

WMM

OomnMM

>«7Md(5«Pn
Food
Pioer

VefcMta
Remtinder

MSWRoidRe
^TH>MET1

**_• __ i _ ..

Formula

ctMWadtlUdi
C6HI206

HalTO6HIOOS
Hair06HI005

iBOHKiC
NA

IANEGGNERA1

WdfMdMnok)
|M|

ctkM-ABUV):
in
162
161
NA
NA

TON RATE (SCF

rtt MOMCWC

M

6
6
6
0

NA
«

Composition
^UJ. _ _

Stream (*)
icj

20
20
16
44
100
(4)

ManoTWasie

UBNWctMSW(lb)
|m»OIOO|

0.20
0.20
0.16
0.44
1.00

WetBa*
ftJrilttiMW

CoiMeM(*)
(Ww|

70
6
60
6

NA
(4)

OnNMSW(lb)
|md.m«

((l-WwVIOO)l

0.06
0.09
0.0)
0.41
0.60

Water Man
fi*r | Iffim

MSW(lb)
(^•m-md)

0.14
0.01
0.10
0.03
0X1

PrectpiiHion

MUMlAicaJIb)
(•"Pi

2.39E-03
3.75E-OJ
IMB03

O.OOC+00
7.4IE-0)

(5)

Wet B»i» Moitiwe

lBnitralk«J%>_
[Ww«mn'+mpy
(md+m'-Mno))

70J5
14.35
75JS
6.00
NA

Total Metliaw
CenemedPerUi*

MSW(mote.)
|*»a*md*

Ww«/IOO/MI

7.04E04
2JOE-O4
4.46E-04

0
I.40E43

aMCenefHed
Bu« | I..U UCW

.(enMbJ.
1C)

OJ7
0.10
0.17
0.00
0>l
16)

Nolei
<2)

(3)

I) MSW . Hanlclpal SoHd Wane.
3) Vartabtaa»d»q«a*»«»ow«te bracts a
3)
4) tacoMaie «f MSW
5)

(q a COMCM fWw| an toed on Solid Wane Aaociado* of North America'* (SWANA'l)
oa*tcoMU«» fated In Section IL

20 <C a«d Mtoapherie praam • I

MMed: IWOW7AIIPM
LPO MIMMMkUvhi Fn

c c



TABLE1.C.1I
METHANE UNIT GENERATION RATE

PHASE IV-2
EL SOBRANTE LANDFILL

I) SITE INFORMATION:

Pirarneter
Site Name
Ste Location
Landfill Phu*
Open* Dan
ClottM Date

Value
BSobnmeLMdnn
Corona. California

IV-2
15-Aif-OI
15-Mar-OS

ID CONSTANTS:
Parameter
MSWCompactkx
E«powrtTTir«ofMSWUrerliiTopmoilPortk«
Itetfbi (drietaen) of MSW OriVLW

nnBciDiMloii

Vatae
1.200
0.25
20
30*
IT

Unit!
MnMcyard

yean
fed

percent
tocho/year

Nom
(I)
(1)
(I)

ni) CALCULATIONS:

Me*

20*0, a«dl
1
2

4
SUM
Note*

Wait*

ComponeM

kjNMKWPtn
Food
Paper

Vetelattoa
Rcmatoder

MSWRaJdM

Forawh

mrt Watte R«
C6HI206

HatfC6HI005
HaVC6HIOO5

bonaalc
NA

WclcN {Ib/knoleJ
|M|

MlkM>AB9J9)
ISO
162
162
NA
NA

Carbon Atoms
rtt MOMCIHC

M

6
6
6
0

NA

Composition
ff\U+f^

Stream (*}
icj

20
20
16
44
100
(4)

Mail of Waste
•T r̂mrBnnrnt. Ifer

UnMWetMSW(lb)
|m.aiOO|

0.20
0.20
0.16
0.44
1.00

Wet Basis

Content (%)
|Ww|

70
6
60
6

NA
(4)

Dry Mass Per
Unit MSW (Ib)

Irnd-rn*
((l-WwVIOO)l

0.06
0.09
0.0)
0.41
0.60

Water Man
|^r | I—If

MSW(lb)
|m'»m-rnil|

0.14
0.01
0.10
0.0)
0.27

Precipitation

on Unit Area (tb)
Imp)

J.75E-03
I.28E03

O.OOEtOO
7.4IE-0)

(5)

Wet Basil Moisl«re
fnmtmmt AiTiM*

InnltfMion { »•)

'lT»̂ mtin0«V

70JS
14.35
75 J5
6.00
NA

Total Methane
f^mt^tit*^ PUr I '— *'

MSW(molet>
(••a*md*

WwVIOO/MI

7.04&04
2JOE-04
4.46EO4

0
I.40E-03

OM Generated
f^f 1 loll kJCtt/

1C)

0.27
0.10
0.17
0.00
OJ4
(6)

Notes
<2)

NOME
I) MSW-MwWpal Solid Wane.
3) Varlabks and eq«ilo« snow* hi brackets are described to TRC EmlioiirratalSoliiH«i». Isc. UndnnOuGeiieratlM Model GAS IA".
)) AB9J9. California AneroMjBUl 9)9. iMetntod Solid Want ManafemeM Act of 19(9.
4) Perce«ayc/MSWrcslAietonye«tiiliiqî i»>tM^coii«eMr̂ ^
5) E»*»a*»ofpiecipll«lle«depo«rledoi«rtanM(ii»p|basWo»ibeco^
C)

PriMed: 12/30/97; 6:27 PM
LTO 9̂ IMM»MU(iita FoncatC Ph. IV-2



TABLE 1.C.12
METHANE UNIT GENERATION RATE

PHASE V
EL SOBRANTE LANDFILL

I) SITE INFORMATION:
Pwnctcf
Ska Name
SteLacMkni
LHdmnme
OpeatafDMe
OoftfctDaft

V«loe
DSobnuMLMdM
Corona. California

V
IS-Mar-06
24-Apr-OS

10 CONSTANTS:
ITai •••!•*••1 dBMIavlU

MSWConpacltn
E>poM TM* of M$W Layer !• TojMM Postal
Hetfbi (Mdwea) ofMSW OkVLM
WilmioinMhM
PlTClPltBliOH

Value
ijoo
0.2J
20

30%
IT

Uniu
lupvubic yifo

Ytm
feel

percent
lnchCT/ye»r

Notei
(1)
(1)
(1)

III) CALCULATIONS:

ladn

2«M,aa4l

2
3
4

SUM
Now

Want
CbmpoMiil

ttjwdCWPtn
Pood
Paper

Vejeutfai
Remainder

MSWReddK

FmMto

mtWiMtltedi
06HI206

HatfOHIIOQ}
Hatr06HI003

taonanle
NA

WdthKIMBole)
(M|

Kite*. ABU**
IK>
162
162
NA
NA

PerMofecrie
HI

6
6
6
0

NA

CompnWo*

Stream (*)
IC1

20
20
16
44
100
(41

Man of Wane

U«HW«MSW(lb)
Im.OIOOl

0.20
0.20
0.16
0.44
1.00

Wet Baste
hJnifttan*

Content <*>
(Ww|

70
6
60
6

NA
(4)

Diy Manner
UnilMSW(lb)

|md>m*
ttl-WwVIOOH

0.06
0.09
0.03
0.41
0.60

Water Man
fî , •!_.!»

MSW(lb)
(m-.m-md)

0.14
001
0.10
0.03
0.27

nedpHalton

onlMiArea(»)
Imp!

2.39E43
3.75E-OJ
\ME-03
OOOEtm
7.4IE-03

(5)

Wci Bub MotKwc

Wihrall«ii»)
IWwMm'+mpX
(md+in--Hm>)l

70.35
14.35
7S.2S
6.00
NA

Tool Methane
OenenHedPerUrt

MSWjmote»)
(•-a«md*

Ww«/I00/Ml

7.04&04
2JOE4M
4.46&04

0
1.406-03

aMCenemed
BUrthkto UCW

<«««•>...
|C|

0.27
0.10
0.17
0.00
O.S4
(6)

NoKS
(2)

(3)

I) MSW.MOTtdpal Send Want.
3)'
3),
4)1
5) DllmaHoaofp
6)MMkaMWta

:, be. Landfill Gat Generation Model GAS IA*.

(WwJ are baled on Solid Wam Auociation of Nor* America'a (SWANA*) come for Manner, of Landfill Operation. (1991).
area (mp| bated on die coMUnttKxed in Section H.

Maud: I2CTV97; 6:26 PM
LPO MIMMMaAltHl FOKCM; Pk V c c



r
TABLE 1.C.13

METHANE GENERATION FORECAST
FOR 9.41 MILLION TONS
EL SOBRANTE LANDFILL

I) GENERAL INFORMATION:

PARAMETER

AnalysbTkle

Dale

VALUE
Forecast of

Methane GeneratiM
BSobnmeLamUin

12/30/1997

II) CONSTANTS:
PARAMETER

GeneratiM Dale
Methane Half-life

VALUE
24-Apr-0$

12

UNITS
daw
yean

HO CALCULATIONS:

PARAMETER
SurtofUndfilllni
EndefLandfllliiit
LmdfiniBflMetval
Time Alter dome
UndfillingDayi/yea/
WaneFlownle
Wane la Place
Cumulative Wane IB Place
Methane Per Unit MS W
Methane Generation Rale
Cumulative CH4 Gen. Rate

UNITS
Dale
Date
yean
yean
day*

ion per day
•fflioawm
mOHoniom
•efperlb

•cfm
•cfm

PHASE 1
23-M-I6
IO-Nov-87

IJO
18.47
304
733
0.29
0.29
0.49
10
10

PHASE II
10-Nov-n
2-Sep-90

2.81
15.65
304

1X176
0.92
1.21
OJO
31
48

PHASE III/
I/Partial
2-Sep-90

3l-Au|-92
100
13.66
304
955
0.51
1.79
0.51
28
76

PHASE III/
1 /Completion
3l-Au|-92
IS-Feb-93

0.46
13.20
304
1.072
0.15
1.94
0.59
9
85

PHASE III/
2A

l5-Fcb-93
l-Dec-93

0.79
12.40
304
1.579
O.J8
2J2
0.4S
19
104

PHASE III/
3A

l-Dec-93
7-Oct-94

0.85
11.56
304
1.388
0.41
2.73
0.50
23
127

PHASE III/
2B

7-Oct-94
l-Jan-95

0.24
11.32
304
1.675
0.12
2.85
0.4S
7

133

PARTIAL
PHASE III/
2A.2BJA
l-Jan-95

30-Nov-97
2.92
8.40
304
1436
1.45
4.30
0.50
89
223

PHASE III/
3B/IV-I

30-Nov-97
3l-Dec-99

ZOS
6.32
304

2.000
1.27
5.57
0.49
90
313

COMPLETION
PHASE III/
2A.2BJA
3l-Oec-99
15-Auf-OI

1.62
4.70
304

2,000
0.99
6.56
0^4
85

39S

PHASE III/
IV-2

15-AufOI
l5-Mar-06

4J8
0.11
304

2.000
2.79
9.34
034
289
687

PHASE
V

IS-Mar-06
24-Apr-06

0.11
0.00
304

2.000
0.07
9.41
034
f

695

NOTES

(1)
(1)

(2)
(3)

Note*
1) Calculatkm depends on total lamtfUlmaa or watte man diipotal flowme.
2) Methane per unit MSWb a Ttolted field- whh die approprlaieCH4OcneraUo« Rate ipreadtheeL
3) CatadaUM of medwiefeacndM 1Mb described hHFRCEiiTiroa^^

Primed: I2^HV97; 6:21 PM
LPO 9XIMMwoAJ(Aia For



Landflll Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

6/23/93
6/24/9)
6/25/9)
6/29/9)
6/XV93
7/1/93
7/2/9)
7/3/93
7/6/93
7/9/9)
7/10/9)
7/12/93
7/13/93
7/14/93
7/15/93
1/13/93
1/19/9)
MO/93
1/23/93
t/24/93
1/25/93
1/26/93
1/30/9)
1/31/93
9/1/93
9/2/93
9/3/93
9/7/9}
9*93
9/9/93
9/10193

LFC
oncciiM

! Flaw Rat*
(SCTM)

| 1070
! 1070

1676
{ 1070
| 1051

1041
: 105)

105)
1053
1053
1053
105)
105)
105)
125
465
459
459
5)3
525
459
612
614
614
527
541
550
514
514
532
525

CamCM*
: LTGFlow
i Rattfer
Inurmkitiil

. Operatic*
i «-»
1 Jl2

i t34

i 2*
: 45

Mcflwuc
CWKmtndM

(»)

tfedMM
' ColMtlM

Floir Rale
(SCFM)

1 J6.6 | )2i
I MO | 321

30.6 i 321
M.O

1 44 j )).4

Ccmctad
Mtfkttt

Flew Rate for

I lnterailtcAt
OpcnilM

beta)

1 S1 «o
M

321 | 1)
353 | 15

| 347 j 4O2 | 419 j 140

VMWM
nan

StaOra
likl

(ta.»xj

!~̂ CASIA
! fmUcttd

MclliaiM
GtccrallMi

Rale
«cf«)

| 7 | 196
1 ) | fN/A
1 —— 8 ————————
1 i

i

Mwnr
OMM

Prawn
(bWA)

fN/A 1
| fN/A
1 tN/A

1 | 197
6)6 i 35.7 | 376 1 2iJ | j I4J | fN/A

• 351 j 29.2 ; Ml . 10) j i 1 | tN/A
; 219 | 30.0 | 316 i 66 | ; 5 | fN/A
' 307 i MuO | 316 ! 92 | | 7 , fN/A
1 351 ! MX) 1 316 1 105 | II: fN/A
• 351 1 30.0 j 316 . 103 ! j 1 I tN/A

BanMric
Prawn
(U.Hf)

i
! AnMoMaT
; Mcduac
1 CaOcttod(kutscn

1 0.10
! 0.09
i O27

1

0.02
Oil

! 026
1 0.24
i OJ6

i j 0)4
1 014
i 0.30

! ' 0.1)
263 | 30.0 | 316 i 79 1 I 6 | fN/A i ' 012

Amamlar
»MkaM

CcntraM
(MMSCT)

2.26

26JI

1
|
1

1
M7 i Xa : 316 ! 92 | 1 7 I tN/A | j : 0.12 '
275 | 254 | 21) ; 71 i I 1 : tN/A \

1 97 | 30.1 [ 140 I 29 | '
U3 »< , —

15)
211

5 1 fN/A l
U* | |77 ! 59 , i , j tN/A j

MJ t 176 "59 | I , ; tN/A
364 ! IW | 71 | | ,j | fN/A

109 * 35.0 ; t (4 ! 31 j 15! *W A j

! 2.09 I
OJI .'

! • OM '
1 O29
1 OM

1
!

! 047 !
134 | 39.0 ; |79 ; 52 | j 7 ! tN/A j | i 0.IO !
230 • U.1 | 233 : *' 1 ! 9 ' <N/A 1 i 1 OJ5 !
256 j 40.9 | 251 i ><» 1 10 ! »WA | | j 0.,2 i
"• 1 *•» ! 224 i ** 17' «"A | j ! OM '
132 ; 35.7 j )U ; 47 j I 6 t «N/A j OM i
20) i 34.6 j m ! 70 j 1 9 i fN/A , < OM '
II) j 33.1 , ,12 i 61 | it: •N'A | ; ' OJ9 1
19) | MJ ! 197 | 74 | I 9 i «"A [
171 | 39J 1 joj ! 61 I it! *N/A
177 JSJ ._ . «
175

9/13/9) ! SM i '"
9/14/93
9/15/9)
9/16/93
9/17/93
9/20/9)
9/21/93
9AM)
9/23/93
9/27/93
9AM)
90019)
1014/93
IO/J/9)
IQ/W9)
10/7/9)
10*93
I0n 1/9)
10/13/9)
10/14/9)
10/15/9)
10/11/93

554
549
594
550
550
550
536
536
527
5)4
5)3
540
542
521

. _» ,
561
559
554
550
m
554

10/1*93 ' 552
1000/9)
10/22/93
1005m
10/29/9)
11/1/9)
11/2/93
11/3/9)
HAM)
11/5/9)
11/1/9)
11/9/93

541
561
554
554
549
541
575
51)
571
5H
510

33J
119 1 «
175 i «

))J i ,|7 j 70

] 1 fN/A i
1 1 1 «»A
1 9 | fN/A

139 | 35.9 | ,99 | 50 1 | 6 | tN/A |
113 | 364 j 202 i «

0.10 i
049 i
OM !
0.21
009
OM i

i 1 I »WA | | 0.10
191 j 34.7 i 206 ! » 1 i 1 i *N/A | 0.10 I
II) t 374 ! 201 69 I i • ' ««»•» 1 1 1 1 *N/A 1 029
ID XA ! I96 j 65 | i|! »N/A i| OM i
113 ^ 35.6 ; ,96 , 65 ... «v«
179 j 3SJ ; ,n i 6)

! 1 1 ««* | J OM
i | | tN/A

19 ; )5.6 i 191 «l i 4 i «*A
154 • )6J | 191 t* i
171 | 40.4 | 216

» i 1 7 tN/A 1

O07
0.25

1
72 , | l - *N/A !

155 j 40.2 | 214 M
110 j 43.9
1)6
154
112
164
140
115
160
»
162

39J
39.2
39.7
394
40.1
y»o
)U
)7jO
MJ

IM | 37.1
164
164
162

—— 9 ——
M
137

)7jO
394
4IJ

—— 353 ——
1 TW

39.1
120 34.4
146*
24
176
9) '

364
Mi •
JW
3i.)

O09
1 0.19

j 7 | fN/A | |
2)7 79
21) i)
107
21)
22)
224
216
210
212
212
205
20)
219
229

22)
211
JI4
IM
210
210
197
IM

60
44
65
56
72
61
27
62
51
5»
64
67
M"

- "a ——
54
41
5)
9
)»
M '

1 i «"A
6
7
5
7
6
1
7
)
T
6
7
7
7
)
?
<
5
6
1
1
4

fN/A
tN/A
fN/A
fN/A
fN/A
tN/A
fN/A
tN/A
fN/A
tN/A
fN/A
fN/A
fN/A

- "tH/A
fN/A
tN/A
fN/A"
fN/A
twr ~
fN/A

' tl̂ A

1
0X1
0.10
OM

1 OM
OM
016
Oil
0.10
OM
019
OM
OM
OH
OJI
O2T
01*
OM
047
047
OM
OI4
OM
OM

MM* 1/1*9* *2SM
CUCWGwCWUUfl. t*Ml •nc



Landflll Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

11/10/91
I in 1/93
11/12/93
11/15/93
11/16/93
II/IJ/9J
11/11/93
11/19/93
11/22/93
11/23/93
11/24/93
II/2S/93
11/29/93
11/30/93
12/1/93
12/2/93
12/3/93
12/093
12/7/93
11*93
12/9/93
12/10/93
I2/I.V93
12/14/93
12/16/93
11/17/93
12/20/93
12/21/93
12/22/93
12/27/93
12/21/93
12/29/93
12/30/93
12/31/93
1/3/94
1/4/94
lfl/94
I/&/94
in/94
1/10(94
I/I 1/94
1/12/94
1/13/94
1/14/94
1/17/94
Ull/94
1/19/94
1/20194
1/21/94
1/24/94
U3S/94
t/26/94
1/29/94
1/31/94
2/1/94
2094
2M/94
20/94
2/1/94
2/9/94
2/10/94
2/11/94
2/15/94
2/16/94
1/17/94

LFG
CMfcCllMi

, (SCFM)
1
1 5»3
1 5U

515
517
619
613
622
61T
625
614
614
550
606
596
62T
602
602
625
615
610
610
559
629
619
601
601
609
594
6IT
562
561
561
561
561
561
561
561
561
561
561
555
555
555
555
555
555
564
530
4(1
500

. ««
534
531
543
564
564
551
551
579
579
S7»
579
575
571
510

1 CwncM
LFCFtow
Rate tor

imcmlttral
beta)

; 170
! "

171
1 171

155
153
207
IM
1*2

: '*>
. IT9

131
201
IT4
I5T
IT6
176
156
179
153
153
140
I5T
129
177
127
152
50
129
141
117
117
I1T
117
IH7
117
I1T
117
117
117
115
115
115
115
115
its
IM
ITT
161

!£IM
171
III
III
IH
IM

JE176
193
193
193
193
191
193
242

Mcduw
C«ocoilr*UM

<»)

«i324
314

Si3&5
314
29.9
30.1
312
33.1
31.9
24.5
34.5
33.2
3I.T
3I.T
30.7
334
3I.T
32*
314
30.1
344
36J
34.2
32.2
344
34.2
32.1
33.6
3I.T
32.4
32.4
31.7
31.7
31.6
33.J
32.7
3IJ
31.5
32.4
30j6
32J
30.6
30.4
314
32.1
34J
3U
30J
30.1
334
33*
32.1
3I.T
30.4
33 JO
33JO
35.1
32.7
31.9
3IJO
31.1
3U
33jO

Mrtknt
Cdtectl**
FtewRMt
(SCTM)

193
1 193

191
195
119
195
IU
IK
201
203
196
135
209
IM
199
191
115
111
195
199
194
161
219
224
201
196
212
203
IM
119
171
112
112
171
113
ITT
IM
113
175
ITT
IM
170
179
170
169
176
111
tn
154
151
170
179
179
174
179
ITI
111
111
103
119
IM
179
179
in
191

Ctmck*
MfthtM

Fltw Rait for
luterarfltait°sssr

56
32
56
57
47
49
62
54
59
59

"
34
70
51
50
»
54
53
57
50
49
42
55
4T
61
41
53
17

«
«
59
61
61
59
61
59
62
61
51
59
60
57

«57
56
59
60
61
51
50
57
60
3T
51
60

61
91. _ ^ ..,

63
t\
«• —

— a •
60u —

'v««.
Ftart

StoUM
Ink*

OH.VXJ

1 ——————

4.T

•U
•U

•U
•3

-XI
-19
•24
-XI
•XI

rur.
OptraUM

T
4

1
1

10

CASIA
Pradkted
McdHM

Rik
<icta)

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•MCA
•N/A

•N/A
•N/A

1 • ffl/A
•N/A
•N/A
W/A-

"' «NVA
•N/A
•NVA

Blow
OulM

Pranrc
(UtrxJ

———————

i ———————

1
' BtrwMric

Prawn
(ta.HO

1

1 ———————

'. Amwiitf
i McdwM
> CMtcttt

(MMSCF)

1 OM
OJ06
0.24
OAT
OUT
OM
OM
0.24
OM
OjOt
0.07
OJO
OM
OjOt
OM
DM
OJ3
OM
OJM
OJOT
OJOT
0.11
OjOT
0.15
OJOT
OJO
OJJ5
OM
0.1:
OJM
0.09
OM
Oj09
OJ6
0.09
OM
OM
0.09
o.25
OJ09
OjOt
OM
OM
0.24
OM
OM
OM
OM
0.22
OM
OM
Oil
0.14
OM
OM
0.17
OJJ
0.11
OM
OM
OM
OJ4
OM
0.10
0.11

I
, AnnMlrf
: McdMM

(MMSCF)

1

1
1
1i
1
1

!
!
1
i
i

i

'

——————

*

MM* I/ISM: tBM •me



Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

2/11/94
2/21/94
2/24/94
2/25/94
2/26/94
2/2*04
3/1/94
3/2/94
3/4/94
3*94
3/9/94
VI 004
3/1104
VI404
VI504
3/1704
V1I04
3/1904
3/21/94
3/22/94
3/23/94
3/24/94
3/2S04
3/2S04
3/29/94
3/3004
3/3104
4/104
4M04
4/504
4*04
4/704
4/104
4/1104
4/1204
4/1304
4/1404
4/1504
4/1104
4/1904
40004
4/2104
4/2204
4/2504
40604
4/2704
40104
4/2904
5004
3004
3M04
3/504
5*04
3004
5/1004
VI 104
5/1204
5/1304
5/1404
VI604
5/1704
5/1104
VI 904
50004
3/2104

LFC
CcOccttM
Flow IUI*
(SCFM)

1 511
561

i 573
1 376
! 377

! S»
' 571
1 367
i 571
1 560
1 334

360
1 554

547
550
550
552
564
521
521
519
505
502
491
499
554
535
510
497
512
515
516
519
524
543
532
531
540
529
509
509
521
572
510
519
516
505
553
306
507
495
413
503
320
534
526
501
510
510
SI3
463 I
463
441
449
449 |

Omctcd
LFC How
fUttbr

littrmKltM°ssri Mt
1 117

191

1 "2

1 '«
191
190
119
190
117
115
117
115
112
113
113
IM
III
IW
174
151
161
167
166
166
115
201
IS
IM
213
172
172
173
175
III
155
179
IW
176
106
170
176
191
170
173
151
161
IM
169
169
165
141
161
173
171
173
169
170— no—
171

— isT—
i«
149
156
iso

M«tbuK
CmctMradM

(%>

1 31.2
! 312
: 3oj
1 33.2
1 31.1
1 31.0

32.9
1 334
1 34.2

31.2
! 32.9
1 33.2

32J
34.7
34.0
34.9
34.9
31.4
33.1
374
334
35J
333
33.7
32.7
32.3
33.0
33.0
34.J
32.7
32.9
33.1
34J
33.2
35.6
34.9
33.0
32.7
31.3
353
33.9
34.0
34.0
33.0
35.1
34.7
34.7
344
36.7
35.7
34.2
34.2
33.2
374
354
35.4
344
343
343
35.7
35.1
36J
324
35.1
354

McthMt
(MkctlM
FlovRaU
(SCFM)

1 111
! Ill
1 176
; i9i
1 179
j '».
1 III
i 192

195
175

1 112
IM

1 179
_. >.*> .

117
192
193
217
115
196
174
171
171
161
163
179
176
161
170
167
170
171
171
174
193
IM
171
176
202
111
173
in
194
161
in
179
175
191
IM
III
169
165
167
196
190
IM
176
176
176
113
163
167
146
161
161

Cwncttd
MtdiMt

FkvRiUto
littmiuou
OpcnllM

Octal

1 *
1 «

59

1 ««
j 60
1 S9
1 «3
i 64
! «
• SI
1 «'

62
1 60

63
62
64
«
72
70
65
SI
59
59
56
S4
60

—— 55——
»
«
70
57
37
59
SI
64
54
59
59
67
31
51
60
65
56
61
52
M
64
62
60
36
41
36
63
63
62
39
39
3* -
61
34-

'4«
49

~S4 '•
' 54

sir
SUIlM
lilrl

(ta."A)

-2.7
-3

-2.7
-3
•3
•3
•3

•2.7
•2.7
•3
0
0
0
0
0
0

•5.2
-43
-44
•4.2
-4.2

! -4.1
• -4.1
i -4.1
1 -3J
1 -«.3
; -4.4

-M
-44
•41
•4

-4.1
•4
4

-4.1
-3.9
•3.9
•3.7
-34
•3.1
•3.4
•3.1
-3.4
-3.9
-3.9
-U
-3J
-3.2
•3.9
•3.1
•3.1

•19
-19
•3

-3J
•3.2
-24

-17
01
•4.4
01
Ol
•2

Fkn
OpcnuM

\-a-
!
1
I
—————i

1

i

i

CASIA
Predicted
Mctkwc

Central!**
RH*

(seta)

| »N/A
| »N/A

•N/A
•N/A
•N/A
•N/A

{ «N/A
| »N/A

•N/A
' «N/A
1 *N/A

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
227

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
IN/A
•N/A
•N/A
•WA
IN/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A

• IN/A
•N/A

—— ittA "
~ «*A '

•N/A
— «rtA-
- IN/A

Blmr
OutM

Frown
<h«0

1
1
1

I

I

1

BuwMtrlc
Praam
(to. HI)

1
1
I
1
1
1

1 ———————

1

1
i

Amowrtrf
MtUuM
CMtcttd
(MMSCF)

OM
OM
OM

! OM
i 0.17

OM
1 OM

0.19
OJ6

I OM
1 OM

OM
0.27

' OM
1 0.11
! OM

0.10
0.20

1 0.10
OM
OM
OM
0.25
OM
OM
OM
0.07
0.20
OLIO
OM
OM
OM
OJS
OM
OM
OM
OM
0.27
OM
oat
OM
OM
OJ6
OM 1
OM
OM
OM
0.27
OM
OM
OM
001
OM
OM
OM
OM
OM
OM
0.17
OM
om
om
om
OM
0.16

AiMwMtT
MtHUM

CracrMtd
(MM5CF)

'

i
1
i
1
!
i

1
1
1
1

i
!

30.40

——————



Landfill Gas Collection Date
El Sobrante Landfill

Riverside County, California

DATE

sol/94
5/24/94
SOS/94
506194
507/94
501/94
5/11/94
6/1/94
tan*
6/1/94
6W94
6/W94
6/W94
MUM
6/9/94
6/10/94
6/11/94
6/11/94
6/14/94
6/15/94
6nti94
6/17/94
6/itm
6OV94
6QI/94
6/2.V94
6O4/94
6OV94
607/94
6OW94
609/94
CftOfM
7/1/94
7/1/94
7/»94
7/6/94
7/7/94
7/1/94
7/11/94
7/13/94
7/13/94
7/1 5/94
7/16/94
7/11/94
7/19/94
70*94
7/1 1/94
703/94
7O5/94
7O6/94
7O7/94
7OV94
7OW94
7/iom
7/11/94
t/l/94
tO/94
1/1/94
IMA4
t/S/94
MM
IW94

. MM
I/IO/M
in 1/94

LFC
C*Bectiea
Flair Kite
CSCFM)

449
447
461
464
449
411
44t
521
556
524
516
514
501
502
509
502
521
506
511
149
166
502
419
475
522
166
167
171
151
250
250
215
JM
151
111
111
246
JJ1
214
221
505
117
211
115
117
111
111
112
197
101
196
195
197
200
100
201
191
205
196
115
195
194
194
in
111

Corrected
LFC Flew
RMefer

iMtnUUeM°ssr
150
149
154
155

-|46
144
149
174
115
175
171
171
169
167
170
167
174
169
177
44
117
167
146
151
174
111
122
124
146
250
250
115
220
U
104
104
12
69
151
221
116
72
74
72
72
'4
71
74
66
67
119
195
197
200
209
196
190
121
M
171
114
65

'lit
It6
lt«

Metkuw
CcMtwretlM

(*)

17J
17.4
19.1
42J
11.2
llJO
M.I
19.1
11.2
1U>
15.9
17J
16.5
16.1
15j6
17.0
31.0
114
41.0
U.O
19.5
J9.6
Ml
11.1
17j6
194
41.5
42J
40.0
36.0
K.O
35.0
15J
xa
40.6
»j
19J
19J
39J
36.2
XA
17J
17.1
31J
317
31.7
31.7
40.9
19.1
40.9
42.7
40J
4O1
41J
4IJ
19.9
17J
NJ
»S>
39J
36J
39.6
4O6
MJ
»a

McduM

Daw Rile
(SCFMI

167
167
III
196
171
141

175
104
211
199
115
192
115
115
III
116
191
167
211
111
145
199
115
112
196
144

152
156
140
90
90
100
til
126
126
120
97
97
14
to
115
It
11
U
14
M
12
91
77
n
14
79
79
12
n
tt
74
to
76
74
72
77
79
72
71

Comcled
MetktM

FtewlUlefer
InUrmllMI
OperadM

Oeta)

56
54
60
65
57
47
»
«
71
66
62
64
62
62
60
62
66
56
71
17
54
66
41
61
65
41
51
52
5»
90
90
100
79
J2
42
40
J2
a
60
to
116
27
21
21
21
29
27
30
26
27
59
79
79
a
12
71
71
50
It
71
42
2*
u
a —
tt

Fhre
SUIlM
Met

<!«.•*)

-2
-2

-1.7
•11
•\A

•\S
-1.4
•If
•I

•1.7
•1.7
•1.6
-M
•1.7
•1.6
•2

•2J

-2.1
•1.4
-IJ
•1.9
•12
•U
•1 5

•i.i
•0.7

•OS
•0.9
•0.5

•OJ
•OJ
-0.4
-Oj6
-OJ
•OJ
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
o

•0.4
•OJ
•0.2
-OJ
•OJ

Flan
OpcratlM

How*

i

10
24
24
24
16
6
1
1
1
7
17
24
15

17
24
14
24
24
21
21
15
12
21
14
1
17
21
14

GASIA
Predicted
MdkUt

CtMfMlM
Halt
dcta)

•NVA
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
fN/A
•N/A
fN/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
217

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•NM
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A

•"•N/A
•N/A1'"

Btowcr
OnUrt

fitnurt
On-*)

——————

vAIWHCCriC
Pranra
On- HO

' AnuniiHf
i McdiwH
i CtMctco

(MAISCF)

1 0.0«
! OjOt

OM
OO9

i OM
Oil
OM
0.10
0.10
OM
0.11
OM

1 OM
i OM

OM
OM

' 0.11
! OM
: 0.06
' 0.05

0.09
OM
0.15
OM
0.16
0.07
0X17
0.16
0.11
0.11
0.14
0.11
0.16
0.11
OM
OM
OM
0.19
0.10
0.14
0.21
0.04
OM
OM
OM
OM
OM
OM
OM
OM
0.10
ait
ail
an
an
an
OM
OM
OM
OM
aio
OM
OM
aio
an

Annual «f
Metkue

Generated
(MMSCf)

1

1
i

12M

ELS CW GnCMUU nut tarn * i* TCC



LandfUl Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

1/12/94
1/13/94
8/14/94
1/15/94
1/16/94
1/17/94
1/11/94
1/19/94
1/20/94
Ml/94
1/22/94
1/21/94
1/24/94
1/25/94
1/26/94

1/27/94
1/29/94
1/30/94
Ml/94
9/1/94
9/2/94
9/3/94
9/4/94
9/5/94
9/6/94
9/7/94
9/1/94
9/9/94
9/10/94
9/11/94
9/12*4
9/11/94
9/14/94
9/15/94
9/16/94
9/17/94
9/1*194
9/19/94
9/20/94
9/21/94
9/22/94
9/23/94
9/24/94
9/25/94 :

9/26/94
9/27/94
901794
909M
9/XV94
10/1/94
10/2/94
10/1/94
10/4/94
10/5/94
1 0*6/94
100/94
10/1/94
10/9/94

LFC
Cotfcctle*

• Flaw Rate
CSCFM)

1 190
1 19)
1 19)
1 191

111
i 111
I 140

14S
149
249
2)3
25)
204
205
206
217
211
221
249
136
236
21)
21)
21)
219
226
215
217
115
115
111
117
211
210

L. _?'« .

22)
22)
226
129
229
229
211
211
21)
227
227
2)0
2)0
229
229
229
22)
2))
U)
229
264
10)
303

10/10*4 I 215
10/11/94 US
10/11*4 1 19)
1 (VI 1*4
10/14/94
10/15*4
10/17/94

294
294
169
261

Corrected
LFGFlav

: Rale for
, Inlcrmttlenl

OpenttM
«efW

I I9°
| 19)
; 19)
| 191
i 20)
i 111
| 140
: 145
' 249
! 249

21)
25)
161
205
206
126
155
221
221
216
217
211
211
211
219
226
215
227
215
215
212
217

1 21)
201
214
22)
22)
226
2»
229
229
233
133
233
227
170
221
2)0
229
229
219
22)
133
175
162
111

M301
215
US
29)
294
294

— js —
— IB —

Methane
CiMccftCralitMi

(*)
Methane
CaUcrtlM

• FVwRau
<SCFM)

! 39.0 1 74
39.0 1 75

Comctetf
t Methane
Flaw Rate far
tMemklnl
OptrMhM

<*tm)

Vacma
Flare

StatkHi
Inlet

OH.WA)

Part°sr
1 &U
1 rndletrJ
1 Methane
; GcnmllM

Kate
beta)

74 1 A) 1 24 1 ""A
7* ! A2 ! 24 i «*A

J9X) i 75 i 7>
' )7J6 1 721 72

A2 1 24
A) 1 24

Bhmtr
OuaM

Fnmr*
(ta»O

'•arMMrle
rnstun
(to. HfJ

! Amwrttf
I McUlMM
! CoBected

(MMSCF)

A»MM«T
j Methane
' Generated

(MMSCF)

1 ! 0.11 1

1 *N/A
I an i
'• 0.11 1

1 WA | |
)).! 1 75 1 W 1 A2 i 2) WA 1 |
15.1 ! 75 '*75

1 »J6 ' 95 9J
•0.2 I 24
A4 1 24

•N/A
•N/A

' MJ ' 19 1 W 1 A6 1 14 WA
)5J 1 19 1 *» 1 A4 1 24 WA
3SJ 1 19 1 » 4.4 1 24 1 WA

aio
0.11

1 1 0.12

1 ——————
1 ! O.D
1 1 0.1)
I i 0.11
1 1 0.12

VIA i n ' •» i A6 i 22 i WA | 1 an
X.4 i 92 I W I 4.7 ! 24 ! WA ! i 0.I21
4).4 : II ! W • A7 i 19 1 WA i , | 0.IO !
MJ 75 1 7* A4 : 24 : WA ; I ; o.ll |
37jO i W ! M ! A) ! 24 ! WA | ; ; OM

)5.9 71 ' « : A4 I 14 1 WA | ! 0.15
11.9 i 15 ! «° i AS i IT ! WA | ! , 0.10
JW ' 15 1 M ! A2 1 24 1 WA
36A 1 91 1 M i A6 1 22 i WA
35.7 1 14 1 M 1 A6 j 24
35.7 1 M
36.3 ! 77
36J : H

77 ! A6 22

•N/A
•N/A

77 1 A6 1 24 ! """A
77 ! A6 i 24 1 *N/A

36J 1 77 I " A6 1 24 ! WA
11.7 ' IS 1 w i A) ! 24 ' WA

1
i

1 : 0.12 !
1 1 0.12 1
i i an |
1 i 0.11 i
|
i

0.11 1
an )
an •

i ! an :
M.) I 17 ! » i A3 ' 24 ' WA | | i fl.ll i
39JO i 14 ! M 1 At i 14 i WA ! ! i 0.11 '
15J ! II : *' i Al 1 14 ! WA i i | o.ll i
36.1 • 71 ' » AT ' 24 ! WA I 1 j o.ll
36.1 ' n i 7« — ' *"" 'A7 i 24 1 WA I |
))J ! 75 ! » ! A7 1 24 i WA |
X.7 ! 10 i » 1 A4 ! 24 1 «WA |

0.11 I
i an !
1 0.11

15.9 ! 77 1 77 i A4 1 24 i ««* | | | O.ll '
36J 1 77 i 74 i OJ i 21 ! '""A 1 ! i 0.11 1
36* '• 71 ! » 1 A4 - ' -"" '
11J 1 75 « AS
US 1 75 1 »
35.6 i II j <>
17.4 1 16 1 ««
15.9
15.9

12 1 U

24 ! WA |
24 i WA |

AS 1 24
AS
A4
A4

12 1 « 1 A4

24
24
24

i 0.11
1 an

•N/A | |
•N/A | !

0.11 j
0.1! 1

•N/A | an
•N/A |

24 ! WA j
17.9 ! H i " 1 AS 1 24 1 ««A
17.9 ! U 1 M ! AS 1 24 ! *WA
17.9 in "

an ————
0.11 1
0.1) I

! an 1
U | 4J I 24 1 WA

17.1 1 14 1 M
17.1 i (4 1 «
)7J
16.9
XJ
36.3
XJ
37.1
14J
34J
4OI
35.4
30J
30J
317
3\A
34J
15.1
3**
34*
34jO

H
IS
1)
1)
1)
1)
II
II
92
94
91
91
96
90
100
10)
101
121
•1

n
IS
u
u
u
u
ii
61
65
64
II
91
M
90
Wo" '
10)
in
*n-
li ~

•0.6
A6
AS
A6
AS
-OJ
AS
AC
AT
AT
A)
•U
•U
-U
A9
A*
A9
•1.1
•14

AT

24
II
2)
24
24
24
24
14
24
II
IT

165
2)
14
24
24
24
24
14
1!
143

•N/A
•N/A
•N/A
•N/A
•N/A
247

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A

' WA
•N/A
•N/A
•N/A

' -W/A

! an
0.11
aio
an
an
an
an
an
an
aio
009
009
an
0.13
aw
an 1
0.14

)3J2

I ais
ais
ais
o* !l ————
an 1

•me



Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

10/11/94
10/19/94
IO/2O94
1 (Ml/94
10/22/94
1004/94
10/25/94
10/2694
KV2I/94
10/29/94
1 1/1/94
11/2/94
11/1/94
IIM/94
1 1/1/94
1 Iff/94
11/10*94
1 I/I 1/94
11/12/94
11/13/94
11/14/94
11/15/94
11/16/94
11/17/94
ll/IS/94
11/19/94
11/20/94
11/21/94
11/22/94
11/23/94
11/24/94
11/25/94
11/21/94
11/29/94
11/3094
12/1/94
12/2/94
12/3/94
I2M/94
12/5/94
12*04
12/7/94
12/1/94
12/9/94

12/10/94
12/1 1/94 j
12/1204
12/11/94
12/14/94
I2/1V94
12/16/94
12/17/94
12/11/94
12/19/94
12/20/94
12/21/94
12/22/94
12/21/94
I204M
I2/2S/94
12/26/94
12/27/94
12/21/94
12/29/94
12/10/94

LFC
CaOccttoa
FbwRate
(SCTM)

252
252
252
241
261
22t
251
252
261
275
251
119
275
275
119
269
269
264
264
264
264
267
271
269
271
271
271
269
251
252
252
271
2it
241
271
269
271
271
271
291
291
257
267
264
264
264
264
264
264
264
264
264
264
256
251
27S
2*4
2(4
2M
101
297
269
271
2S7
Ml

ComcM
LFCFtev
Rilcbr

OptnllM
dcta)

252
252
252
196
141
152
111
121
91
"
194
119
275
115
219
269
269
24S
264
It
111
267
271
269
271
271
271
269
251
252
252
79
211
241
266
269
260
241
271
262
15
69
145
264
264
264
251
264
264
264
264
264
264
256
251
275
77
171
i*4
If
221
269
271
217 '
24i

MctlMM
CwmMrailM

<%)

164
164
164
16J
19.9
194
J4J
17.1
36.0
19.1
40.6
M.I
JOJ
30.*
17.7
»j6
MA
17J
17J
17.1
424
36.7
14.4
114
15.9
15.9
15.9
34.0
14.7
UA
1IA
47J
361
34.«
11.4
14.7
J4.9
14.9
34.9
15.9
a*
40.7
41 J)
15.4
15.4
15/1
15.5
36.7
154
144
154
154
35J
MJ
34.7
11J
15J
35J
15J
30J
1U
1X1
15.T
174
116

McOunt
CMfcctiM
FtevlUte
(SCFM)

91
91
91
17
105
19
90
94
94
101
105
109
IS
15
120
104
104
99
99
99
112
W
94
19
n
91
n
92
90
96
96
IM
W
14
107
91
95
95
95
105
14
104
109
94
94
94
94
97
91
91
94
94
94
94
90
91
102
102
102
91
116
19
97
107
101

CwncM
MetlMM

nowRMtbr
IHcrmkltM
OptntlM

beta)

91
91
91
'1
59
60
64
«
15
22
79
109
15
IS
90
104
104
92
99
11
SI
91
94
19
91
W
91
92
90
96
96
U
M
M
102
91
91
«
95
94
24
»
59
94
94
94
90
97
91
91
94
94
94
94
W
9)
21
64
102
27
17
19
« '
i« •
12

Fton
StaUM
laid

(!•.«£)

-0.6
-0.7
-0.7
•0.7
4.9
•4

•0.9
• IJ
•0.9
-OJ
-OJ
•0.6
-0.6
•0.6
•0.4
.1
.|
•I.I
•l.l
•I.I
•6.1
•6
•IJ
-1.9
•1.9
•1.9
•1.9
•4.5
•5.1
•4.7
-4.7
-IJ
-1.4
•1.1
•24
-16
•2J

•2.9
•£7
01
•U
•U

-14

-17
•U
-24

r~ -2.4
•2.4
•2.4
-I.I
•24
•24
-24

•24
-15
•33
-U
•44
-4

Fkra
OpcrulM

Hwm

24
1 24

24
19.5
I3J
16
17
IIJ
9
5
II
24
24
10
II
24
24

22J
24
1

I2J
24
24
24
24
24
24
24
24
24
24
7
24
24
21
24
21
:u
24

21.5
7

63
11
24
24
24
21
24
14
24
24
24
24
24
24
24
6J
IS
24
T
II
24
24
14
194

CASIA
PndkteJ
MMtam

CdKnUe*
lUte
(Kta)

•N/A
MVA
•WA
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
Ml/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
MVA

U »N7A
•N/A
•N/A
•N7A '
•N/A
•N/A
•N/A

•' .N/A
•N>A

~ «MVA

Bbmr
Outkt

(!••*}

BwMwMe
Pftmn
Ob H|>

Ammltf
llktluiw
^-•* —— •- J

(MMSCF)

an
0.11
0.12
0.09
0.17
OA9
(UM
0.12
OM
042
an
0.14
OjW
OJ6
0.14
0.15
0.14
0.14
009
Oj07
0.11
0.14
0.11
0.11
0.14
0.14
0.14
0.11
0.11
0.14
0.10
0.27
0.12
0.11
0.14
0.11
aii
0.11
0.14
009
0.04
0.06
an
an
0.11
0.11
an
0.14
0.11
0.11
0.14
0.14
0.14
an
aii
009
ao7
aii
aot
on
0.11
an
0.15
0.14
0.12

1 AmwHrf
I MMkM*

(MMSCF)

i

t



Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

12/31/94
1/1/95
\nm
in/95
\nm
tarn
1*95
mm
tans
1/9/95
mom
I/I 1/95
1/12/95
1/13/9$
1/14/9$
1/15/95
1/16/9$
1/17/95
1/1*195
1/19/95
1/20/95
1/21/95
1/22/9$
1/21/95
1/24/9$
1/25/9$
1/26/95
1/27/95
I/2S/95
1/29/95
1/3*9$
1/31/9$
2/1/95
2/2/9$
2/3/95
2/4/9$
2/5/9$
2/6/95
2/7/95
2/11/95
2/9/9$
2/10/9$
2/11/95
2/12/95
2/13/9$
2/14/95
2/15/95
2/16/9$
2/17/95
2/1 WS
2/19/95
2/20/95
2/21/95
2/22/95
2/23/95
2/24/9$
2/25/95
2/26/95
2/27/95
2/21/95
3/1/95
3/2/95
3/3/95
3M/95
3/5/95
3*95
3/7/95
3*9$
3/9/95
VKV9S
VI 1/95
3/12/95
VI3/95
3/14/9$

LFC
CeDeclla.
Flow Rale
(SCFM)

301
299
299
302
30*
310
313
313
313
313
301
332
340
334
334
334
324
326
326
326
341
332
332
337
332
332
341
322
322
322
324
322
315
307
307
307
307
313
337
34»
391
42*
421
42*
442
440
425
431
431
431
431
411
423
423
464
460
460
460
471
461
461
461
44*
441
44*
4tt
499
471
466
476

—— 476 ——
476
476
467

CtroctcfJ
LFC Flow

i Rile for
loitcmuttMM
; OpenttM
! (Kta)

220
299

1 *"i 302
1 M«
I 220

313
313

i 313
313
301
332
340
334
334
334
324
326
326
326
341
305
332
337
332
332
199
322
322
322
324
322
315
307
307
307
307
315
337
341
391
421
42*
42*
442
440
425
431
431
431
431
411
423
423
464
460
460
460
471

461
2*4
44*
31*
44*
41*
499— m —
4tt
4« "

—— 4ft ——
— Hi —— sj —

447

MedMUW

(*)

39.9
1 39.9
1 39.«

35.7
334
31.2
34.2
34J

• 34J
34J
31.0
36.1
34.9
33.4
33.4
33.4
334
32J
33J
34.1
324
32.0
32.0
33.2
33.0
33.0
no
32J
323
32.3
34.7
34J
33J
32.7
32.»
324
32J
334
32J
33.7
33.9
33.4
33.4
J34
33.1
34.7
33.1
31.7
31.7
31.7
31.7
33J
32J
32J
30.1
31.7
31.7
31.7
30J
29.9
31.1
31.1
35.7
35.7
35.7
32.4
314
314
304
3IJO
31.0
3IJO
3IJ)
32.1

MediiM
! CoBectio*

Flow Rite
(SCFM)

120
1 119

119
101
104
II*
107
107
107
107
117
120
119
112
112
112
109
105
10*
III
109
106
106
112
no
110
113
104
104
104
112
III
105
100
101
101

L_ 101

107
109
117
133
143
143
143
146
153
141
137
137
137
137
139
136
136
140
146
146
146
143
140
143
143
160
160
160
15*
15*
151
143
141
14*
141
141
150

, Cvfnctoo
MeduM

, Flow Rite lor
littmKKM
OpcnllM

beta)

1 «*
119
119
101
(2

1 *4
1 107
i 107
: 107
i 107
i 117
i 120
! 119
i 112

112
! 112
1 109
i 105

101
; 111
1 109

9*
106
112
110

i 110
66
104
104
104
112
III
105
100
101
101
101
107
109
117
133
143
143
143
146
153
141
137
137
137
137
139
136
136
140
146
146
146
143
140
MT -«••'•
160• iir
160
IS*lit
iii

• MT "~
I4i —
MT •
»4 '• w-
iso -

VMM
Flire

Sultan
taM

(hkwxj

-4
•4.0
•4.0
•4.0
•3.9
-4.4
•44
-44
•44
•44
-4.1
•5.1
•5.9
•54
•54
•54
-5.4
•5J
•5.1
•5.1
-5.4
•5A
-5X1
•50
•5.1
•5.1
•SO
•$J
•5J
•5J
•5.1
•5.1
-5.1
-M
•5.4
•5.4
•5.4
•5.1
-5.1
-SJ
•5.9
•5.7
•5.7
•5.7
•5.9
-6J
•6J
•64
•64
•64
44
•7J
•U
-«J
•9.1
•IOJ
•IOJ
•IOJ
•IOJ
•IOJ
•114
•114
-IQjO
•IOJ)
•IDA
•I2J
•I2J
-115
•134
•IU
•12.9
-IU
•12.9
•114

Fhr*
Operatfe.

•Murt

I7J
24
24
24
19

1 17
1 24

24
' 24

24
24

1 24
24
24
24
24
24
24
24
24
24
22
24
24
24
24
14
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
»
«
15
24
17
24
24
24
24
24
M
24
12
15
24

*f
CASIA

; Predicted
Meduw

i Cencralloo,
RIM
(•eta)

•N/A
256

•N/A
•N/A
•N/A

1 »N/A
•N/A
•N/A

I (N/A
•N/A
•N/A
•N/A
•N/A

i «N/A
•N/A

i *N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A "

•»N/A '
•N/A
•N/A-
•N/A
•N/A
*N>A"
•N/A ~
•N>A
•N>A
•N/A •
«N>A
•N/A '

-»N/A

Bltwcf
OMM

Prawn
(taw.t)

1

1
1

ii

Birometric
Prawn
(lo-Hj)

j

i

i

0

0

! Annum*
: MetiuM
. Colkeled
, (MMSCF)
1

1 0.15
1 O.IT

0.16
0.14
0.12
0.14
0.15
0.15

1 0.1$
' 0.16
1 0.17
! O.IT

0.17
0.16
0.16

i 0.16
! 0.15

0.1$
0.16
0.16
0.15
0.1$

1 0.16
0.16

1 0.16
< 0.13
I 0.12
.' 0.1$
i 0.15

0.16
1 0.16
1 0.16
. 0.1$

0.14
0.14
0.14
O.IS

! 0.16
1 0.16

o.ts
0.20
OL2I
OJI
0.21
0.22
OJI
OJO
OJO
OJO
OM
OJO
OJO
OJO
OJO
OJI
OJI
OJI
OJI
OJO
OJO
0.17
au
OJO
OJO
OJ)
OJ3
OJ2
OJI
OJI
OJI
0.16
0.12
0.17
OJI

Amount »r
; McUwn*
i CcntnHd
j (MMSCF)

1

1 3343

1

i

1
1

1

MUM: I/ISM: fclSFM
ELS CH4 CMCUUU Jtor Own * wl IK



Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

i/ii/9!
yum
1/17/91
VI 1/91
1/19/9!
1/20/9)
V2I/91
yum
1/21/91
1/24/91
1/25/91
1/26/9!
1/27/91
1/21/9)
1/29/91
VMM
Ml/95
4/1/95
4/2/95
4/3/95
4M/9I
4/5/95
4/6/9!
4/7/9!
44/9!
4/9/9!
4/10/9!
4/11/9!
4/12/95
4/1 V95
4/14/95
4/11/9!
4/16/9!
4/17/9!
4/11/95
4/19/95
4/20/91
4/21/95
4/22/95
4/23/95
4/24/95
4/21/9S
4/36/95
4/17/9!
4/21/9!
4/29/91
4/10/95
Vl/95
5/2/95
1/1/9!
5/4/95
5*95
1/6/9!
1/7/9!
1/1/91
1/9/91
5/10/91
5/11/95
VI 2/9!
1/llfll
5/14*5
5/15/95
5/16/95
5/17/9!
1/11/91
5/19/95
1/20/9!
S/2I/9S
1/22/91
5/2195
5/24/95
1/21/9!
1/269!
5/27/95

LFG
CdkctfM
Flow RIM(Sent)

411
411
4)1
411
411
4)6
4)6
410
40)
426
42!
421
477
414
477
49!
41)
46)
46)
46)
446
441
441
421
421
421
411
412
417
430
411
411
411
444
4)6
421
4)7
426
426
426
420
406
411
402
417
417
417
M2

4)4
4))
4)0
4)0
4)0
427
44)
444
4)1
4)9
4)9
4)9
444
441
46)
41)
411
411
411
499
11)
III
101
121
521

Ctmctrf
tFCFtow
RMcfcr

liternitttfil
OpcnUM

(icta)

411
4))
4)1
4)1

i 164
4)6
4)6
410
40)
426
3)6
21)
477
414
477
49!
41)
46)
46)
141
446
421
220
421
421
421
411
412
417
4)0
400
411
411
444
400
42t
4)7
426
426
426
420
406
)77
402
417
417
417
392

4)4
)07
4)0
4)0
4)0
427
44)
444
4)1
4)9

4)9
444
441
46)
41)
411
411
411
499
III
111
56)
111
121

Mcthm
CMcaiimlM

(%)

MJ
29.9
21.7
2*.7
2L7
MJ
XJt
MA
)lj6
MA
)O6
)OO
»J>
21.9
29.0
29J
27.0
27.4
27.4
27.4
27.0
27.7
29 O
26J
26.5
264
25J
25.4
21.1
26.0
26.7
26.7
26.7
24.4
21.1
25.2
26.1
264
266
26.6
27.1
24.9
27j6
21.7
27J
27J
27J
27.2
27J
27.5
26.4
214
21.6
25*
27.2
2U
27.4
27.1
21.1

21.1
27.4
27J
26J
27J
VA
XIA
ZIA
27jO
27J
27.7
VA
2U>
2M>

MeUuM
C«fecUM
FtovlUM
(SCFM)

1 140
IX
126
126
126
1)4
1)4
1)0
127
1)0
1)0
127
14)
12)
lit
141
l»
127
127
127
121
122
121
112
112
112
101
10!
106
112
111
III
111
101
109
101
114
111
111
II)
114
101
II)
10)
114
114
114
107
II)
119
114
110
110
110
116
121
122
II*
12)
12)
12)
122
12)
121
III
111
I))

i_ ID
in
140
142
in
146
146

Cwncttd
MrtfcMC

FtowlUltbr
InlcnBillcnl
Opcralta

hcta)

140
1)0
126
126
47
134
1)4

1 IN
127
1)0
10)

i U
14)
12!
IU
141
1)0
127
127
9)
121
117
64
112
112
112
101
10!
106
112
107
III
I I I
101
100
in
114
111
II)
II)
114
101
104
10)
114
114
114
107
11)
119
II
110
110
110
116
12)
122
119
12)
12)
12)
122
123
121
111
111
I))
111
III
140
141
13*
144
146-

1
VKMM

Fton
SUIlM
I«M

(!«.•*)

•I2J
•lit
-12.2

1 -I2J
-I2J
•12.1

'• >I2.I
1 -14.1
• -13*
! -I2J)
• -no
'• -DA

-14.)
-12.1

' -10.4
' -IOJ

-10.6
•12.6
-I2j6

I -I2j6
•I3J
•13.2
•!).»
-13.1
•13.1
•13.1
•IIO
•IU>
-10.)
•IOJ
•IOJ
•1O2
•10.2
-10.7

1_ -10.7
-10J
•lot
•9.7
•9.7
•9.7
•9J

•11.0
•9.*
-iai
•93
-9.9
-9.9
•IO2
•9.2
-»J>
•9J
-9.0
-*A
-9J)
•9J)
•9J
•90
•90
•9Jt
-9J»
•9JB
4.1
-9jO
-9J
*9
•U
•U
4J

-iao
-IOJ
-iai
-IO6
•11.1
-ii.i

Fhri
H«in

24
24
24
24
(
24
24
24
24
24
1*
16
24
24
24
24
24
24
24
II
24
«
12
24
24
24
24
24
24
24
21
24
24
24
22
24
24
24
24
24
24
24
22
24
24
24
24
24
24
24
17
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

CASU
FKdktcd
MttkMC

CcHcnllw
RMt

(Kta)

1 (N/A
•MM
«N/A
•N/A
•N/A
•N/A

' (N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
266

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A j
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
IN/A
•N/A
•N/A
•N/A
•N/A •
IN/A
•N/A
IN/A
IK/A
IN/A
IN/A
IN/A
•N/A
•N/A
IN/A
IN/A
IN/A
IN/A
IN/A
•N/A
•N/A

- IN/A
IN/A
•N/A

Btomr
OttlM

trtmun
0«wxJ

Pramra
On. Hf)

AMWMrf
Mdkuc
CMkcMd
(MMSCF)

> 0.19
! 0.11

0.11
0.12
0.11
0.1*

1 0.1»
ail

1 0.19
1 0.17

0.14
' 0.16

0.19
0.19

1 O2I
OJO

i 0.19
0.11
0.14
0.16
0.17

1 0.11
1 0.11

0.16
0.16
0.16
0.11
0.11
0.16
0.16
0.16
0.16
0.16
0.15
0.11
0.16
0.16
0.16
0.16
0.16
O.II
0.15
0.11
0.16
0.16
0.16
0.16
0.16
0.17
0.14
0.14
0.16
0.16
0.16
0.17
O.II
0.17
0.17
ail
an
0.11
0.11
ait
0.11
aw
a»
0.1*
at*
0.20
020
OJO
020
O2I
O2I

Annu«l«f
! Mrtkuc
j Cracntad

(MMSCF)

|

1

I
!

i
1
i
' 11.49

i
i
!

1

•

ELSCWGoGOJUJtor ******



Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

5/28/95
5/29/95
5/30/95
5/31/95
6/1/95
6/2/95
6/3/95
6/4/95
6/5/95
6*95
6/7/95
6*95
6/9/95

6/10/95
6/11/95
6/12/95
6/1 3/95
6/14/95
6/15/95
6/16/95
6/17/95
6/1 1/95
6/19/95
6/20/95
Ml/95
6/22/95
6/23/95
6/24/95
6/25/95
6/26/95
6/27/95
6/21/95
6/29/95
6/30/95
7/1/95
7/2/95
7/3/95
7/4/95
7/5/95
7/6/95
7/7/95
7/1/95
7/9/95
7/10/9S
7/11/95
7/13/95
7/13/95
7/14/95
7/15/95
7/16/95
7/17/95
7/11/95
7/19/95
7/20/95
7/21/95
7/22/95
7/23/95
7/24/95
7/25/95
7/26/95
7/27/95
7/21/95
7/29/95
7/30/93
7/31/95

LFG
CrtcctlM
Flew Rale
(SCFM)

1 521
1 521

491
: 501

532
' 526
' 526
! 526
1 521

517
! 511
1 535
' 530
i 530
i 530

471
449
479
417
499
499
499
493
476
467
467
463
463
463
464

L. _«*_.
511
501
530
530
530
473
473
472
465
4(5
415
415
501
524
515
457
524
524

. .»
511
520
520
522
524
524
524
524
511
547
561
527
527
527
520

Comctcfl
! LFCFtow

Rue tor
IntarmlllnU
Operate
(KM

! 521
521
491
501
532
526
526
526

I «l
517
511
535
530
530
530
471
449
479
417
499
499
499
493
476
467
467
347
463
463
464
506
511
501
530
530
530
473
453
472
465
415
415
415
501
524
515
457
524
524
524
511
520
520

— 5H — 1
524
114
524

— 39 —
— 5ii —

547
— 3Si —
— sir-

527
— SB —
—— 535 —

Mctkene
CeKeMralle*

<»)

MS)
M.O
26.7
27J
27.1
26.9
26.9
26.9
26J
MA
26.4
26J
27.0
27.0
27.0
27J
27.5
27J
21.1
26.5
26.5
26.5
27.4
26.7
26.7
26.7
2tJ
2IJ
2IJ
216
27J
28.6
21.4
27.1
27.1
27.1
2IJ
21.2
27.5
21.4
21.7
21.7
21.7
29.1
29.5
29.2
21.7
21.9
21.9
21.9
21.5
216
27.7
MO
30.4
30.4
30.4
21.9
29.4
J9J
29.1
21.1
21.1
21.1
29J

Methane
CetMthM

' FknrRate
(SCFM)

! 146
146

: 131
1 137
! 144
1 142

142
! 142
1 140

141
137

1 141

143
' 143
1 143

132
124

' 131
137
132
132
132
135
127
125
125
133
133
133
133
131
141
144
147
147
147
133
133
130
132
139
139
139
146
154
150
131
151
151
151
146
149
144
146
159
159
159
151
152
160
163
141
141
141
152

C*mcM
Methane

Fknr Rate far
iMcmHleat
OperalhM

dcta)

! '**
I 146
1 Ul
j 137
i '««
! I4J

1 H*
I W1

140
141
137
141
143

1 w)

i i«
132

i 124
1 l>l

137
132
132
132
135
127
125
125
100
133
133
133
131
141
144
147
147
147
133
121
130
132
139
139
139
146
154
150
131
151
131
151
146
149
144

' 14*
159
l»
159
139
152
160
Iti "
Mr
141
J4i ~
lil ~

Vanum
Flan

Suite*
InM

(kt.*x4

•ll.l
-It.l
•lid
-10.9
•11.0
•ll.l
•ll.l
-ll.l
•IIJ
-IIJO
-IU
-ll.l
•IOJ
•IOJ
•IOJ
-10.4
•IIJ)
•IOJ
•10.8
-ll.l
•ll.l
•ll.l
•IIJ
-II A
•IV)
-12.0
-10.7
•10.7
-10.7
-11.7
•11.2
-10.1
-IOJ)
•10.0
•IOjO
-IOJ)
•IOJ
•IOJ
•IIJ
•IU
IU
IU
IU
-IU
-IU
•11.7
-IU
-IU
•tu
'IU
•IU
-117
.117
.117
.117
.117
.117
•116
.114
-IM
•IIJ
•IIJ
•IU
•IIJ
•MjO

Flan
OpcrallM

Item

1 24
1 24

! 24

1 24
1 24
i 24
1 24
I 24r-5—
1 24

24
24

1 14
1 24
! 24

24
i 24

24
24
24
24
24
24
24
24
14
II

»
24
24

24
24
24
24
24
24
24

» ,
14
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
14
24
22
24
24
24
24
24
24
24

iv
CAS1A
Predicted
Methane

GeacrallM
Rale
fecta)

I fN/A
| fN/A

fN/A
fN/A
fN/A

| fN/A
fN/A
fN/A

j fN/A
j fN/A

fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
276

fN/A
fN/A
fN/A
•N/A
fN/A
•N/A
fN/A
fN/A
fN/A
•N/A
fN/A
fN/A
•N/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
fN/A
•N/A
fN/A
fN/A
fN/A

' fN/A
fN/A
fN>A

•fN/A

Mewer
Outlet
Prawn
(tow*)

1
1

I

1 ——————

Hat«-«an»jtrlrpinmiciric
Pram
On. HI)

1
!
I
1

1
i AmwMef
; Methane

CMhxted
(MMSCF)

1 OJt
1 OJO
! 0.19

OJO
0.21
OJO
OJO
OJO

! 0.21
1 OJO
1 OJO
! OJO
1 OJI
1 0.21
1 OJO
i 0.11
1 0.11

0.19
! 0.19

0.19
1 0.19

0.19
0.19

1 0.11
0.11

I 0.16
I 0.17

0.19
0.19
0.19
OJI
OJI
0.21
OJI
OJI
OJO
0.1*
0.19
0.19
OJO
OJO
0.20
OJI
OJI
OJI
OJO
OJO
OJI
OJI
OJI
OJI
OJI
OJI
0.22
OJ3
OJ3
OJI
OJI
022
OJ3
OJI
OJI
OJI
OJ2
OJI

AaMmtef
Methane
Generated
(MMSCF)

•
I

1

1
1

1

t
1

1

37.16



Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

1/1/95
tarn
w/9s
tarn
WOTS
mm
1/1/95
1/9/95
1/10/95
I/I 1/95
M MS
S/IV95
1/14/95
I/I5/9S
1/16/95
1/17/95
l/lt/95
I/I 9/95
MO/95
Ml/95
1/22/95
1/23/95
taws
vam
1/26/95
1/27/95
vam
1/29/95
1/30/95
1/31/95
9/1/95
9/2/95
9/3/95
9/4/95
9/5/95
9/6/95
90/95
9/1/95
9/9/95
9/10*5
9/1 1/95 ,
9/12/95
9/13/95
9/14/95
9/15/95
9/16/95
9/17/95
9/11/95
9/19/95
90005
Ml/95
9/22/95
9/23/95
9/24/95
9/25/95
9/26/95
9/27/95
9/21/95
9/29/95
9/3095
IM/9S
10/2/95
KM/95
10/4/95
100/95

LFC

Flow Ran
CSCFM)

542
527
447
447
447
447
457
45)
45)
455
455
455
457
455
466
466
41)
413
41)
4tt
417
465
474
475
475
475
469

_. _«•
455
451
465
465
465
465
4M)
461
460
416

—— «M ——
416
471
462
446
436
4)6
4M
436
4)1
450
432
461
460
460
460
46)
46)
451
461
461
461
461
47)
474
472
479

Correct**1

LFC Row
Rite for

iMmnklml
Operation

Octa)

; 542
—— 551 —
i '«

447
1 «*

447
. «»»

45)
349
4)5

i 455
455
457
455
466
466
463
413
41)
4W
447
465
474
475
475
475
430
461
455
451
465
465
465
465
460
461
441
4*6
416
416
471
442
446
4)6
436
4)6
436
126
169
396
461
460
460
460
463
463
45* '
461
461
433
43)
433
474
472
479 "

MeOuM

(*)

21.5
»4
2S4
210
210
»JO
29.4
314
314
31.6
314
314
29.1
29.0
294
214
29.9
29.9
29.9
25.0
224
24.3
224
23J
2)J
23.1
24.4
26J
30J
30.7
294
294
294
294
29.1
30.3
26J
2IJ
21.2
21.2
29.9
29JO
29jO
MA
29.0
29jO
294
M.4
33.1
293
30.1
29J
29J
29J
29.5
294
21.7
2S.7
29J
29J
294
2S.9
214
27J
27J

McdHM
Co»cclli«
FlowlUM
(SCFM)

! 154
1 141
1 125
1 125
! 125
1 125

134
' 143

143
144
144
144
1)6
1)2
131
1)2
144
144
144
122
107
II)
IM
It)
II)
II)
114
121
1)7
141
131
131
1)1
131
134
140
121
137
137
137
141
134
129
121
126
126
126
122
149
121
139
135
135
135
137
in
1)1
1)2
135
137
137
137
133
I2S
131

CwrtcM
Mttkut

Flow RIM lor

Opcfotuwi
Mm)

, 154
—— R ——
t ^

125
1 I**

125
12)
14)
110
144

I44
144
IM
1)2
131
132
131
144
144
122
91
113
101
113
113
113
105
121
137
141
131
131
131
1)1
134
140
116
137
137
137
141
121
129
121
126
126
126
M
56
117
139
135
135
135
137
131
111
in
135
129 •
129
I B ™
ill
lit
131

Fkuv
Suite*
bM

(ta.w<4

t. d.'*i -nj
: -I2J

• •'"
! -I2J

-I2J
! .114

•14.5
.I4J
-I4J
-I4J
•14.5
.14.2
.14.7
-Hi
•14.1
•14.2
.14.2
-14.2
•14O
.|4J
.I2j0
•124
•124
•124
•12.0
-11.7
•11.7
•11.5
•114
-IJJ
•I2J
-I2J
-12.2
•124
•124
•12.4
•11. 1
•ll.l
-IM
-IM
•12.1
-DJ
•I4J
•14J
•I4J
-I4J
-154
•19.2
•IIJ
•164
•16.7
•16.7
•16.7
-I6J
-I6J
-174
•16.7
•16.7
•16.7
•16.7
•I4J
•14J
-I4J
•UA

Fhn
°!Sr

! M •-1 16
1 9

24
24
24

1 22
! 24

11.5
24
24
24
24
24
24
24
2)
24
24
24
22
24
24
24
24
24
22
24
24
24
24
24
24
24
24
24
23
24
24
24«
23
24
24
24
24
24
7
9
22
24
24
24
24
24
»
24
24
24
2)
2)
22
24
24
24

CASIA
rrcdlcted
MctkMc

Cnmlta
Raw

(•eta)

I »N/A
— «BA —
I *N/A

f *N/A
•N/A
•N/A
fN/A

1 (RVA
«N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•MM
•N/A
•NM
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A

- n«/A '
•N/A
•N/A
•N/A
HJ

•N/A
•N/A
«4/A
•N/A

Blower
Outlet

Pnwic*
(tawA)

1
I ——————
1

——————

—————— 1

BtroMtrk
rYcMrt
(I*. H|)

1

1

1 ———————

1

AMwMof
Mctkwt
ColNttd
(MMSCF)

i 0.11
i 0.21
• 0.12

0.11
1 0.11

0.11
1 0.19
' 0.11

0.11
OJI

1 OJI
OJO

1 0.19
0.19
0.19

• 9.19
1 OJO

} OJI
0.19
0.16

' 0.15
1 0.16

0.16
1 0.16

0.16
1 0.16
1 0.16

0.19
0.20
OJO
OJO
OJO
OJO
OJO
0.20
0.11
0.11
OJO
OJO
OJO
0.19
0.19
0.19
an
0.11
0.11
0.12
047
0.12
an
OJO
0.19
0.19
OJO
OJO
0.19
0.19
0.19
0.19
0.19
0.11
ai*
0.19
0.19
ai9

Amoi»tor
klttkuw

Ccnmwd
(MMSCF)

1

1

1
1

|
1
1
1

!

JtAl
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Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California '

DATE

10*195
10/7/95
10*95
10/9/95
10/10/95
10/11/95
10/12/95
10/11/95
10/14/95
10/15/95
10/16/95
10/17/95
IO/K/9S
10/19/95
10/20/95
10/21/95
10/22/95
10/23/95
10/24/95
10/25/95
10/26/95
1007/95
KV2I/9S
10/29/95
10/10/95
10/31/95
1 l/l/951j
llfl/95
11/1/95
IW/9S
1 1/5/95
11/095
11/7/95
JI/I/9S
11/9/95

11/10*95
11/11/95
11/12/95
11/11/95
11/14/95
11/15/95
11/16/95
11/17/95
1 I/I MS
11/19/95
11/1005
11/21/95
1 1/21/95
11/23/95
11/2*95
11/25/95
11/26/95
11/27/95
11/21/95
11/29/95
n/Mm
12/1/95
12/2/95
11/1/95
12/4/95
12*95
12/6/95
12/7/95
12*95
12/9/95

LFC
CMrcIlM

• FWwRalt
(SCFM)

469
1 4C9
1 469
1 4(5
1 411
! 4M

461
457
457
457
471
471
472
477
4S9
476
476
476
4S7
491
491
490
490
490
501
500
50t
492
4(5
4(5
«S _,
4(5
4(4
4(4
4(9
465
465
465
461
477
467
4(0
490
490
490
4(5
45»
449
449
449
449
449
470
471
465
467
469
469
469
477
466
470
4(1
4(1
4U

CMTRU41 LFCFtaw
' luufor
' InumUloM<w
I 469
! • 469

469
i 4I»
1 «*»
j 4(0

461
i «»
i 4"457

47(
47(
472
477
489
476
476
476
4(7
491
491
490
490
490
50*
500
501
492
4(5
4(5
4(5
4(5
4(4
141
468
465
465
465
461
477
467
4(0
490
490
490

TJ44
449
449
449
449
449
470
471
465
467
469
469
46*
47*
46*
4764*r •- «ri- -
4ti

MMtaM
CwKtMnlton

(*>

27J>
27 J)
274)
26J
264

1 244
UJ

1 245
24.5
245
25J
25J
236
245
265
243
245
25.1
26.0
264
255
27.1
27.1
27.1
26.1
25.4
25.2
244
26J
26J
26J
25J
265
2(5
264
22J
224
22J
22.9
2J.»
224
2lj6
21.7
21.7
23.7
22.2
23.7
21.4
23.4
23.4
2X4
214
23.9
25.1
25.4
25.9
24.7
24.7
24.7
25.9
25.0
26.7
25J
254
254

MdllMC
CMkcdM

i n*wR*u
(SCFHI

127
in
127
127
126

! 119
III
112
112
112
121
121
III
117
130
117
117
120
127
112
126
111
111
111
111
127
IM
122
in
IM
!»
125
I2(
IM
110
106
106
106
106
109
106
104
116
116
116
H»
109
105
105

_ 105
105
105
112
119
IK
121
116
116
116
124
117
126
125
121
121

CWrwtttf
McttMt

Flow Ratt to
iMcrmkUi*
OpartM

«•€«•>

127
127
127

IS126
119
III
112
112
112
121
121
III
117
IM
117
117
120
127
112
126
111
111
111
111
127
in
122
in
in
I2(
125
in
91
125

'£106
106
106
109
106
104
116
116
116
(5
tl
105
105
105
105
105
112
119
IK
121
116
116
116
124•JIT
124 -
Itt "'
til
iJJ '

VMWM
fkn

StMlm
InlM

0«.«-t)

•15.1
•15.1
•15.1
•145
-I4J
•154
•I6j0
-16.0

1 -I6J)
•I6JI
•154
•15.6
•15.4
•155
•145
•145
•145
•11.9
•I2.(
•I2J
•110
-ll.(
•114
•114
•I2J
•124
-114
•14JO
•114
•114
•114
-I2J
-12.1
•124
-111
•15.9
•15.9
•15.9
•17.7
•17.2
•17.7
•175
-I6J
•16J
-I6J
•174
•I4J
•14J)
•140
-140
•I4J>
.14X1
•13J
-I2J
•125
'125
•IU
.116
•IU
•12.7
.124
•I2j6
•12.1
•124
•124

Fbn
OpcritiM

i 24
1 24

24
24
24

1 »
24
»

! 24
»
24

"
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
"
21
24
24
24
24
24
24
24
24
24
24
19
l(
24
24
24
24
24
24
24
14
24
24
24
14
24
24
24
24
24
24

CASIA
Predicted
McdUM

CcnenllM
Rate

(«cf»>

•MM
•N/A
•N/A
•N/A
•N/A
«N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•KM
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•M/A-

~ »N/A
•N/A

~ *N/A
•N/A

~ «N/A '

_
jOnlIrt

(tawxj

Birwwlrie
Prcmrt
(to.H()

1
I
1

Annum »f
»l*lkWK

; Cdtccted
, (kUISCf)

1 O.K
O.K

' O.K
1 O.K

O.K
1 0.17

0.16
0.16

j 0.16
0.17
0.17

' 0.17
0.16

1 O.K
: O.K

ai7
0.17

i O.K
0.19
0.19
0.19
0.19
0.19
0.19
0.19
O.K
O.K
O.K
O.K
O.K
O.K
O.K
0.16
0.16
0.17
0.15
0.15
0.15
0.15
0.15
0.15
0.16
0.17
0.17
0.14
0.12
an
0.15
0.15
0.15
0.15
0.16
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
O.K
ait
ail
0.11

AawiMltr
Mrtfcme

CnierMcd
(»I>ISCF)

1
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Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

12/10/95
12/11/95
12/12/95
12/11/95
12/14/95
12/15/95
12/1695
12/17/95
1 2/1 MS
12/19/95
12/20/95
12/21/95
i2mm
12/21/95
12/24/95
12/15/95
12/26/95
12/27/95
12/21/95
12/29/95
12/30/95
12/31/95
1/1/96
1/2/96
1/196
1/4/96
1/5/96
1*96
1/7/96
1/1/96
1/9/96
1/10/96
1/11/96
1/12/96
I/I.V96
1/14/96
1/15/96
1/16/96
1/17/96
1/11/96
1/19/96
1/2096
1/21/96
1/22/96
1/23/96
1/24/96
1/25/96
1/26/96
1/27/96
1/21/96
1/29/96
I/30M
1/11/96
2/1/96
2096
2096
2/4/96
2/5/96
2*96
20/96
2/1/96
2/9/96
2/10/96
2/11/96
2/12/96

LFG
CrfCCttN
nowRatt
(serai)

1 411
1 471

411
! 411

471
1 412

412
' 412

412
541
524
491
516
516
516
516
510
501
527
515
515
J.!3 _
532
526
542
529
511
520
520
507
512
515
507
511
509
509
505
507
501
5n
510
511
511
512
512
512
529
511
511
511
511
511
511
511
496
309
496
496
411
410
411
«
4M
414
411

CwncM
LFG flow

' Rut for
; ImcrnHUM
i OpcnttM
1 (KM

i *11
1 <71

452
: 4U

i 471
i ««
I *B
i 412
i 110
! 116
i 402
; 219
: 194

131
251
204
401
250
in
152
515
515
512
526
497
529
400
520
520
507
512
515
507
511
509
509
505
507
501
531
510
511
511
512
532
512
529
511
511
511
511

M511
511
49*
509
49(5
496
4U
410
411
414

-4*4
414
411

M«dUM
CMKMIInllMI(*)

25.4
25J
25.0
24.9
24.1
25J
23.1
25.1
25J
123
124
IIJ
12.7
12.7
12.7
12.7
IIJ
11.5
11.5
123
123
323
294
21J
29.2
21*
104
29
29

21.2
21J
214
21.4
JU
10
10

293
294
21.1
214
29.9
29
29

27.4
27.7
273
21.4
29
29
29
29
29
29
29

21.7
29
29
29

29.1
29J
27J
29.1
29
29

21.9

MetlMM
CMfecdM

' FtawRMc
1 (SCFM)

121
1 122
I 12.
1 120

111
122
122
122
122
176
161
151
169
169
169
169
159
160
166
167
167
167
155
149
151
151
160
151
151
141
145
147
144
155
152
152
149
150
141
151
151
152
152
146
147
146
ISO
146
146
146
146
146
146
146
142
147
141
141
141
141
134
141
140
140
140

C*mcMd
McdUM

FkwRaubr
iMcimHMU
OperMlM

<Kta,

121
1 122

111
120
111
122
122
122
71
101
129
76
61
115
14
67
127
79
120
114
167
167
155
149
145
151
120
151
151
141
145
147
144
155
152
112
149
150
141
151
151
152
152
146
147
146
130
146
146
146
146
146
146
146

1 Wi
147
Ul ~
141
141 ~
Ul
iW
I4l -
140
140 •
14o -

lv ___
Fhn

SUIlM

I Mcl
<ta.«*J

•12.4
-I2J
•I2J
-12J
•114
•114
•114
-114

. -134
-1«
•124
•11.9
•123
•123
•123
•123
•IIJ
•1X2
•113
-153
-153
-153

——————

Fbr*

°S2T

14
24

J 223
! 24
1 24
1 24

24
24

j 15.4
1 14

U.4
113
9

IS.J
12
93
192
IIJ
ITJ
16.4
24
24
24
24
22
24
II
24
24
24
24
24
24
24
24
24

"
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

CASIA
PntfkU*

1 McttaM
GtmtnOtf

RMt
beta)

•MM
•N/A
•N/A
•N/A
•N/A
tN/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
295

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A

~ »N/A
•N/A

• fN/A
•N/A

~ *NM
•N/A
•N/A

r~ «N/A
•N/A

~ .N/A
•N/A

Mtiuf
Oulltt

Frown
Ql<Mj

1
1

' ——————

6J
6.1
«J
6J
6.1
6.1
6.1
6.1
6jO
64
6.1
6.1
6.1
6.1
6uO
6.0
5.9
33
54
54
SO
SJ>
SO
so
54
3.0
3JD
54
5jO
SO
SO
SO
SO
SO
SO
SO
SO
SO
so
so
so
so
so

BtrMMrlc
Prcmm
(to. Hi)

2».«0
21.96
2t.9S
2SJ2
2J.9J
21.95
21.9S
2t.<6
MM
2t.9t
».02
2t.9l
21.99
21.99
29JOD
21.97
21.73
21.93
2L93
2SJ9
2IJ9
2tJ2
29.1
2SJ9
21.93
2Uf
2Ut
2US
UM
2IJS
2UI
2Ut
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U
2U

AiMMitr
McdiM*

! COcctcd
(MMSCF)

1 0.11
1 0.17
1 0.17
1 0.17

0.17
0.11

1 0.11
1 0.14
i an
1 0.17
1 0.15
! 0.10
1 0.13
1 0.14

0.11
1 0.14

0.13
0.14

1 O.IT
1 0.20
! 0.24
i OJI
! OJ2
! OJI
' OJI
• 0.20
• O.JO
1 0.22
: OJI
1 OJI

0.21
! OJI
1 0.22

0.23
0.22
072
0.22
OJI
OJI
OJ2
OJ2
OJ2
OJI
OJI
OJI
OJI
OJI
OJI
OJI
OJI
OJI
OJI
OJI
OJI
OJI
OJI
OJI
OJO
OJO
OJO
OJO
OJO
OJO
OJO
OJO

AMIMrf
MMhaw

CtttntoJ
(MMSCF)

1
1

1

1

I
1

1
39.22

———————

1

i ———————
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Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

2/1 3/96
2/14/96
2/15/96
2/16/96
2/17/96
MM*
2/19/96
2/20/96
2/21/96
2/22/96
2/2V96
2/24/96
2/25/96
2/26/96
2/27/96
2/21/96
2/29/96
VI/96
V2/96
3/V96
.V4/96
VS/96
3W96
.V7/96
WW6
V9/96
WO/96
VI 1/96
VI 2/96
VIV96
V14/96
3/15/96
went
1/17/96
.VIt/96
VI 9/96
V20/96
V2I/96
V22/96
V2V96
V24/96
3/25/96
V26/96
V27/96
V2I/96
V29/96
VXV96
3/3U96
4/1/96
4/2/96
4/3/96
4M/96
4/5/96
4/OT6
4/7/96
4*96
4/9/96
4/10/96
4/11/96
4/12/96
4/13/96
4/14/96
4/IS/96
4/16/96
4/17/96

i

LFC
CcfltcUM

1 flow Raff
CSCFM)

! 466
! 514
1 491
1 417
1 417
! 417
1 4IJ
1 494
• 496

416
4W
4.6
416
474
466
466
459
449
444
444
4)9
437
4.16
4)6
4)5
435
4)5
431
432
422
421
42t
441
441
454
437
44«
456
467
476
476

——— 4J*——451
44)
462
431
432
4)2
426
434
44)
443
444
4U
433
422
45)
445
445
4)7
4)9
4)9
441
4)9
4)1

Cofnclco
; LFGFttw
' btttor
• Ifilcrmltknl
| OpenllM

(Kta)

1 ««
1 SM

i 4!I1 «w
i «IT
i *«
! «*J
i 494

496
: 4*6
1 ««6
i ««

416
474
466
466
459
449
444
444
4)9
4)7
4)6
4)6
4)5
4)5
4)5
4)2
4)2
422
421
421
441
441
454
4)7
44(
4)6
467
476
476
416

?!44)
462
431
4)2
4)2
426
434
44)
44)
444
4))
4))
422
45)
445
445
4)7
4)4
4)9
441

—— 4» ——
4)1

MrtkMC

<*)

2U
i 314

304
I 30

30
30

30.7
304

I 304
29

1 29
29
29

2S.4
1 29

29
29.1
29.9
2*
29

MJ
21.7
26.7
27.9
21
a
21

21.7
30J
30.1
21.6
29.2
29
29

294
29.7
21.7
2IJ
29.6
»
21

26J
274
30.1
2t
a4
29
29

294
30.6
29J
294
29j6
29
29

29JO
21.1
294
304
)ttl
30
30

294
30.7
304

!
• McdMM

CoOralM

(SCFM)

135
1 159

147
1 141
1 141

14.
141
141

1 ISO
142
142
142
142
1)5
1)6
136
1)7
134
129
129
124
126
116
122
12)
12)

. .'».
124
1)1
127
121
125
129
129
I))
1)0
129
1)1
1)1
I))
13)
121
126
1)3
129
12)
125
125
126
133
1)2
1)1
1)1
127
127
122
127
130
1)4
1)2
1)1
1)1
1)1
1)5
129

Cwnctrf
i Mclhm
FtewRitebr

OpcnliM
(Kta)

1)5
159
147
141
141
141
141

«150
142

1 l«
142
142
135

1 l»
1)6
1)7
1)4
129
129
124
126
116
122
12)
12)
12)
124
1)1
127
111
125
129
129
13)
1)0
129
1)1
131
13)
I))
121
126
1))
129
12)
125
125
116
13)
in
1)1
1)1
127
127
122ijr -
130

"ijr
1)2
i)|- '
131
131
111™ m

129

V.OH*,
1 Fhn

SttthM
MM

(ta-»^)

1
1

i Fhrt
OpcrallM

Houn

1 24
24
24
24
24
24

1 »
M

i 24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

24.0
24.0
24.0
24.0
24 J)
24.0
244
24A
24.0
244
244
24 jO
244
244
244
244
244

| &
} CASIA
i rraOctH

MclhM*
KM*w.)

1 *N/A
| *N/A

iN/A
•N/A
»N/A
•N/A
•N/A

| »N/A
•N/A
•N/A

| *N/A
•N/A
•N/A

I «N/A
•N/A

i *N/A
j «N/A
| «N/A

•N/A
' itUA

•N/A
1 »N/A

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
304

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A

" »N/A
•N/A

r— »N>A •
•N/A

—— iN?A"
•N/A
•N/A
•ht/A
•N/A

Btovtr
Ouikt

rrawr*
(ta«xj

54
54
54
54
54
54
54
54
54
44
44
44
44
34
3J
3J
44
34
2J
U
24
2.7
34
)4
34
3.0
)4
34
3.0
2J
24
2J
19
2.9
34
3.2
3.7
34
)J
3.9
3.9
44
44
)J
).9
2J
11
2.7
ZS
)4
34
34
34
34
34
XI
34
14
IJ
1.9
IJ
IJ
IJ
1.5
24

i Bmmrtrlc
i Frann
j <ta-H0

1 2IJ
! 2»J

2U
It*

I 2IJ
2U
2U

1 2U
2IJ
214
214
214
214

1 21.72
i 21.79
1 21.79
i 2146
1 21.76
! 2142

2142
1 2141

21.92
21.96

1 294)
21.97
21.97
21.97
21.97
21.9
214

2145
2942
21.96
21.96
21.9
2M

2142
2141
21.71
214
214

2142
2S4
2142
2141
214)
214)
2143
2142
21.76
2142
2142
2U2
2147
2147
2142
2U5
214

2142
2141
2146
2146
2M
214
2142

i
! A«Mmi«r

Mcdum' coPcmd
j (MMSCF)

| 0.21
1 0.22

041
041

1 041
041
041

1 041
{ 041
1 0.20
! 040
1 040
1 0.20
! 0.19
1 040
: 040
i 0.20
! 0.19
1 0.19
1 0.11
' 0.11
! 0.17

0.171 0.11
; 0.11

0.11
j 0.11
1 0.11

0.19
0.1.
0.11
0.11
0.19
0.19
0.19
0.19
0.19
0.19
040
0.19
0.19
0.11
0.19
0.19
0.11
0.11
0.11
0.11
0.19
0.19
0.19
0.19
0.19
0.11
ail
an
0.19
0.19
0.19
ai9
0.19
0.19
ai9
ai9
an

Amwnlrf
MMlMM

' Cawralctf
(MMSCF)

1

1 ———————
1
!
1

1

1

i —————
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Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

4/11/96
4/19/96
4/20/96
4/21/96
4/22/96
4/2J/96
4/24/96
4/2V96
4/26/96
407/96
4/2M6
4/29/96
4/JO/96
VIM
5096
5/3/96
V4/96
VS/96
5W96
V7/96
5W96
V9/96
S/IOM
VI 1/96
VI 2M
VI JM
VI4M
VIV96
VI6M
VI7/96
VIM6
VI9A6
V20«96
V2I/96
V22/96
5rtV%
V24A6
V2V96
V26A6
5/27/96
V2V96
VJOA6
VJU96
<n/96
6096
6/3/96
6M/96
6«96
6W96
6/7/96
6*96
OrwrO

6/KW6
6/11/96
6/12/96
6/I3M
M4M
MV96
6n<M
6/17/96
6/11/96
6/19/96
(WO/96
6/21/96
6/23/96

LFC
CtUectlM
FtewRiU
CSCFM)

4J2
4JJ
4 JO
4JO
421
441
445
442

I 4SJ
466
466
466
466
471
412
412
412
412
411
416
41J
41)
411

412
412
413
492
419
510
523
SJO
SJO
SJ6
527
52J
534
SJ7
535
535
535
534
525
525
526
526
521
511
519
526
524
S26
526
527
531
SS7
SJI
519
»._.
$27
SIS
526
SI2
S2J
S27
527

CtmctMl
UCHow
lUHftr

lulcrmlttnil
OpcntlM
iKta)

4J2
4JJ
4id
4JO
421
441
445
442
45J
466
466
466
466
477
412
412
412
412
411
416
4IJ
41J
411
412
412
41J

492
419
SIO
S2J
530
SJO
S36
J27
S2J

537
S2J
535
535
534
52$
525
526
494
521
511
$19
$26
524
526
526
527
531
J9J
SM
244
527
$»
SJJ
$H
ill
523
S2)-

5it

Mdknt
CMKOiintlMi

"
29J
29J
30
JO

JOJ
MJ
JIJ
JIJ
JIJ

»
32
32
32
3IJ
31J
JIJ
J2
J2

32.2
JOJ
JOJ
21.9
JOJ
JO
JO

29.1
21.7
29J
29j6
21.7
29
29

29.7
JOJ
30.0
29.4
21.2
29
29
29

30A
29.4
29.9
Jl
II

Jt.l
29.7
29J
J0.4
X.I
Jl
Jl

30.7
31.7
34.1
3X2
JI.7
Jl
Jl

JOJ
JIJ
J2J
J24
314
Jl

McdMM
C«fcCtlM
FtewRiU
(SCFM)

121
129
III
III
IJ2
136
141
140
144
147
147
147
147
150
153
I5J
154
154
15$
141
146
140
145
I4J
143
141
141
I4J
151
ISO
155
155
159
161
157
157
151
156
156
156
160
154
157
161
161
164
154
154
160
161
161
161
162
161
190
IT*
164
16$
16$
16$
164
16$
169
I6J
'« 1

Came**
Mctkmc

FtewlUltfer
iMenrtMtt
OpcrMlM

beta)

12129
——— FJi ——

III
IJ2
136
141
140
144
147
147
147
147
149
153
153
IS4
IS4
15$
141
146
140
14$
143
143
141
141
143
151
ISO
15$
15$
159
161
157
157
151
153
156
156
169
154
157
161
151
164
154
IS4
160
161
161
161
162
161
134
179
6J"
16$
165
165
164
•iff •"
169
I4J
164

l»__run
SUIlM
Met

(iH.W'b)

Fkn
OpmUM

K«un

24jO
244
244
244
244
244
244
244
244
244
244
244
244
2J.9
244
244
244
244
244
244
244
244
244
244
244
244
244
244
244
244
244
244
244
244
244
244
244
2JJ
244
244
244
244
244
244
22J
244
244
244
244
244
244
244
244
244
I6J
244
9J
244
244
244
244
244
244
244
244

CASIA
Predicted
MctluM

CotntlM
lUte

(Kta)

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
IN/A
•N/A
•N/A
•WA
•N/A
«WA
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N>A
•N/A
•N/A
•NVA '

' »N/A
•N/A

' MA
•N/A
•N/A

! —
Ottkl

Prawn
(tawxj

IJ
I.T
IJ
U
1.9
U
2.7
2.7
JJ
JJ
JJ
JJ
JJ
J.4
JJ
JJ
JJ
JJ
U
JJ
JJ
JJ
JJ
JJ
JJ
JJ
JJ
*•so
5.4
SJ
JJ
5.6
5.6
5.6
JJ
SJ
Sj6
5.6
54
5J
5-4
SJ
S.9
S.9
6jO
S.9
J.»
SJ
SJ
U
JJ
64
SJ
SJ
SJ
4J
SJ
SJ
Sj6
SJO
54
4i
4J
4J

Barometric
Praam
<i«.H»)

2L9S
21.97
2U4
UM
2SJ
21.95
2U7
2tJ
2IJ
2UO
2UO
2SJO
21 JO
21.79
2U
2tJ
2IJ
2IJ
2*J
2U
2SJ
2IJI
2M
M.9
M.9
2UI
2*J
2UI
2SJ
2IJS
2tJJ
2IJJ
2fJ

21.79
2tJ

21.79
2U

21.70
21.70
2170
»J
2U
2U
2U4
21J4
21 JS
2U
»J
2U
2U
2SJO
2UO
2U
2SJ
2IJI
2U
2U
2IJI
2SJI
21J2
2S.7
2I.7S
21.75
2S.7

21.75

AMMMlrf
M«k«M
COecud
(MMSCF)

an
0.19
0.19
0.19
0.19
0.20
ojo
OJI
OJI
0.21
OJI
OJI
OJI
OJ2
0.22
OJ2
OJ2
0.22
0.22
041
0.21
0.21
OJI
OJI
OJO
OJO
0.20
o.:i
OJ2
OJ2
OJ2
OJJ
OJJ
0.23
OJJ
OJ2
OJ2
OJ2
OJ2
033
0.45
0.22
OJJ
OJ2
OJJ
OJJ
0.22
OJJ
OJJ
OJJ
OJJ
OJJ
OJ4
OJ2
OJJ
0.17
0.16
OJ4
OJ4
OJ4
OJ4
OJ4
OJ4
OJ4
OJ4

AmM«f
MMkuc

Cotrattd
(MMSCn

I

1 ——————

1 ——————

ELSOMGaCUUUflM Fife 14 ef IT



Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

6/23M
6/24/96
6/25/96
6/26M
6/27/96
6/2OT6
6/29*6
6/soM
7/1/96
7/2/96
7/JM
7«M
7/5/96
7*/96
7/7/96
7*96
7/9/96
7/10/96
7/11/96
7/12/96
7/13/96
7/14/96
7/ISM
7/16/96
7/17/96
7/11/96
7/19/96
7/20M
7/21/96
7/22/96
7/23M
7/24M
7/2SM
7/26/96
7/27/96
7/21/96
7/29/96 1
7/3096
7/31/96
1/1/96
t/2/96
KV96
1/4/96
US/96
MM
1/7/96
M/96
MM
1/IOM
S/IIM
(/I2M
MV96
1/14/96
I/I5M
1/I6M
t/17/96
(/1(M
I/IW96
WOM
Ml/96
M2M
(/23M
(/24M
USM
(/26M

LTC

(SCFM)

527
526
519

1 ——— **———352
357

' 424
424
490
SOI
519
526
526
526
526
5)3
543
552
559
579
597
597
614
595
593
591
590
591
591
592
605 1
592
571
571
584
584
590
5(0
569
591
5(5
591
591
597
593
515
516
5(5
5U
5U
591
5(5
596
5(1
5(3
5(9
5(9
595
594
590
591
5(4
5(4
5(4
577

Cwncud
i LFCFWw

Rtlcfer

itS-
iS| 526

i 519
i 4ft
1 »2

357
i 424
1 424

490
501
519
526
526
526
526
533
543
552
559
579
597
597
614
595
593
591
590
591
591
592
605 |
592
57(
571
5(4
5M
590
5(0
569
591
5(5
591
591
597
593
its
Ml
5(5
520
5U
591
5(5
596
5(1

— 5J —
5(4

— 515 —
— BJ —— SB —— m~
— 515 —— m~— m —— sir—
— 3fl —

McdMM
Cwcoilnii*.

(*)

31
3IJ
321
24.4
24.2
26.1
30
30

33.5
33.4
30J
3135
31.55
31.55
31.55
32.1
33.6
J2J
32J
33.0
32

»
31.9
31.1
31.4
31.7
3lj6
3IJ
3LS
31.4
3lj6
31.5
30.9
30.9
321
312
33.4
J3.4
33J
314
32.0
310
32X)
310
31$
33.6
33X»
32J
*IJ
31.9
31.2
3IJ
12J
31.4
32.9
32.4
314
314
no
324
319
32.7
32.7
32.7
32J

MdhMM
CofccUw

(SCFM)

164
1 165

167
114
(5
93
126
126
164
167
157
166
166
166
166
175
in
179
Id
191
194
194
196
1(5
1(6
1(7
1(7
1(6
1(6
1(6
191
1(7
179
179
III
in
197
194
191
191
1(7
1(9
1(9
191
193
197
193
190
in
1(7
1(4
1(6
194
1(3
192
191
191
1(9
196
194
194
191
191
191
Id

CtrncM
McthM*

FttwRMthr
OpcndM

(Mta)

164
167
114
(5
93
126
126
164
167
157
166
166
166
166
175
1(2
179
Id
191
194
194
196
115
1(6
1(7
1(7
1(6
1(6
1(6
191
1(7
179
179
IU
IM
197
194
191
191
1(7
1(9
1(9
191
193
197
192
190
165
in
1(4
1(6
194
1(3-i»r
1(9
191
1**--
iM
194 '
i«- -
191 -
i9l

' 191. .,jtt_

ltt__vsr
SlMlM
Intel

(ta.«A>

1

.

Fb»
OpCTIIlM

Houn

1 24.0
24.0
24J
24.0

1 24jO
24.0

1 24J)
24.0

i M

24
24

1 24
24
24
24
M
24
24
24
24
24
24
24
24
24
24
24
24
24
24

»
24
24
24
24
24
24

*
24
24
24
24
24
24
24
24

23J
24

21.2
24
24
24
24
24
24

23J
24
24

23J
24

20J
24
24
24
24

f-~: i.CASIA
rntku4
Mclhwit

RM*
(kta)

•N/A
•N/A
*N/A
•N/A
«N/A
•N/A
•N/A
313

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A

' ON/A
•N/A11

•N/A
•N/A

Btomr
OuUrt

Frawra
OK-Xj

4J
4J
5A
2.1
0X1
5J
5J
5J
5J
5J
5J
5A
5^
5^
5*
54
6.1
7J)
7.1
7j6
U
(XI
(J
(J
(J
(.1
(J
(J
(J
(J
(.1
7.9
74
7.6
(.1
(.1
15
(J
(3
"
(J
(5
13
(J
(.4
(J
U
(J
(J
U
f.t
9J
9.1
•J
(1
(.7
17
15
U
U
(.9
(J
U
(J
U

BirwMric
Pram*
<ta.Ht)

21.75
2IJ
2175
21.75
2(J2
21(5
2IJ3
2(43
2(40
2175
21.71
21.74
2174
2174
21.74
21.70
21.70
2(42
2(45
2(43
2(43
2(43
2(43
2(40
2(40
2(40
21(0
2(45
2(45
21.90
21.92
2(4

21.79
21.79
2(42
2(42
U45
2(4
2179
21.71
2179
2(40
2140
2(4 i
2(45
2(41
2(42
2(4

2(40
2(40
2(4
2(4
2(4
2(41
2(4
2(41
2(41
2(42
2(45
2(4
2175
21700
21700
21700
2165

AuMUIlrf
Methane

(MMSCH

0.24
0.24
0.20
0.14
0.13
0.16

1 0.11
1 OJI
1 0.24

013
0.23
0.24
0.24
0.24
0.25
OJ6
OJ6
0.26
0.27
O.M
03*
o.»
OJ7
OJ7
0.27
0.27
0.27
OJ7
0.27
OJ7
OJ7
026
0.26
OJ6
0.27
OJI
0.21
0.2(
OJI
OJ7
017
017
017
OK
OK
OK
OK
016
015
017
017
01T
017
017
017
017
017
017
OK
016
016
017
017
017
017

A MUM if
Mrthuw

(MMSCF)

42.05

1
1
1

1

i ———————

1 ———————

I/ISM: tam
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Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

1/27/96
1/21/96
1/2*96
1/30/96
Ml/96
9/1/96
9/2/96
9/3/96
9/4/96
9/5/96
9W96
9/7/96
9*96
9/9/96
9/10/96
9/11/96
9/12/96
9/1)196
9/l«96
9/15/96
9/16/96
9/17/96
9/11/96
9/19/96
9/20/96
9/21/96
want
9/23/96
9O4/96
9/25/96
9/26/96
9/17/96
9/21/96
9/2*96
9/30/96
10/1/96
10/2/96
10/3/96
IOM/96
IO/S/96
10/6/96
1 Off/96
10*96
10/9/96
10/10/96
10/11/96
10/12/96
IO/1V96
I(VI«96
10/15/96
10/16/96
10/17/96
10/11/96
10/19/96
10/20/96
10/21/96
10/22/96
10/23/96
10/24/96
10/25/96
10/26/96
1007/96
10/21/96
10/31/96
1 1/1/96

LFG
CMkctlM

(SCFM)

57)
614
564
564
564
564
564
564
564
597
59J
597
594
5*4
594
594
601
579
579
579
511
551
563
563
569
300
300
300
517
591
576
521
521
521
521
521
513
591
629
623
623
61*
607
635
635
645
641
642
641
624
631
630
632
630
630
627
635
641
624
626

.. **
626
625

.. «9
611

Corrected
LFCFkw
tote to

Opcratfwi
(KlM

573
614
564
564
564
564
564
564
564
597
592
597
594
590
594
594
601
S7»
579
579
5»l
55»
563
563
569
300
300
300
517
591
576
521
521
521
521
174
513
591
629
623
623
619
567
419
635

E642
642

SI624
631
630
632
630
6)0
627
511
111
299
<26
tu

- at"• &-
609
4lt

MrtkuM
CMCcmnUM

(«)

317
)l.l
32.1
32.1
32.1
311
32.1
32.1
32.1
32.1
J2J>
3X6
J4.4
34J
34.55
34.425
34.4625

35.2
35.2
35.2
34.3
34J
34.5
34.5
34.7
34.7
34.7
34.7
32.2
33J
344
374
374
374
37.0
374
31.7
33J
MJ
314
310
31.4
30.4
31.1
294
30.7
30.2
Ml
29.7
31.9
29.7
30.7
29.9
217
H.7
«A
27.2
»A
37J
324
316
316
32J
193
30jO

Utthm
CMkctiMi

(SCFH)

117
197
111
III
111

'!'... .
ill
in
in
196
190
200
205
207
205
205
207
204
104
204
199
191
194
194
197
104
104
104
119
196
201
192
191
191
191
191
115
200
192
193
19)
194

L. '•»_..
197
190
in
194
194
191
199
117
193
119
in
III
172
IT)
197
2)2
205
104
204
201
in
115

ComcM
Mrthut

FtewtoKfcr
t_|a_M|fllal

OpentiM
(•eta)

117
197

'I!ininininin
!Ii196
190
200
105
205
205
205
207
204
204
204
199
191
194
194
197
104
104
104
119
196
201
192
192
192
192

«
115
200
192
193
193
194
171
152
190
19*
194
194
191
199
117
19)
119
in
III
171
151
64
III
26J •
104
204
201
in
111

VMM
Fton

StollM
tekl

(bkvxj

——————

Flu*
Open**

fiawn

24
24
24
24
24
24
24
24
24
24
24

»
24
2)J
24
24
24
24
24
24
24
24
24
24
24
24
24
14
24

»
24
24
24
24
24
I
24
24
24
24
24
24

22.4
ItJ
24
24
24
24
24
24
24
24
24
24
14
14
23
7J
IIJ
24
24
24
24
24
24

CASIA
rradktcd
McttoM

RMt
beta)

•N/A
•WA
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
321

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A

- «*yA
•N/A

' «N>A
~ «N>A
• iHVA"

•N/A

Btomr
OiKM

rroMT*
<l«*^>

u
U

1 1.6
U
U
u
u
U
U
9A
9J
9J
9J
9J
9J
9J
94
9J
9J
9J
9jO
94
9J
9J
9J
9J
9J
9J
9J
9J)
9.)
9J
9J
9J
9J
9J
9.1
IOJ
I2J
124
114
11)
111
115
11)
116
116
116
115
115
I2JO
115
113
111
111
IIJ
11 J
110
74
74
74
74
74
6J
1A

BtTMMtric
Pnoun
(bkHt)

2U5
nu

1 UM
»j6S

1 21̂ 5
2U5
2145
HAS
2tj65
»j62
»J61
21.69
2149
UM
MM
J»M
21.75
2145
2145
2145
21.7
2*44
2M3
2IJ3
2142
2141
2142
2142
214
214
21.71
21.71
21.71
21.71
21.71
21.71
2142
21.71
21.70
2».7S
21.75
21.79
21.71
2140
2147
2141
2142
2142
2142
2171
21.71
2140
2141
2141
2&9I
2940
2940
2170
2171
217)
2145
2145
2195
2192
21*5

i
1
1 AMtml*r

Mclhm

(MNISCF)

j 0*
1 0.27

OJ6
OJ6
0.26
OJ6
OM
OJ6
0.27
OM
OM
0»
039
OM
OM
OM

1 OJO
OJ9
0.29
O.J9
OJI
OJt
0.21
OJI
OJ2
0.15
0.1)
OJI
OJI
0.29
OM
OM
OM
OM
0.11
0.11
OJ1
0.21
OM
OM
OM
OM
003
0.25
OJ1
OJ1
OM
OM
OM
OM
031
OM
OJ7
0.26
OJ5
OM
0.16
0.1)
OJ)
OJ9
OM
OM
042
0.26
OM

i
A«MMrt«r
MtdHM

fmmmrmfmf

(MMSCT)

1 ———————

42.71
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Landfill Gas Collection Data
El Sobrante Landfill

Riverside County, California

DATE

11/2/96
none
11/4/96
11/5/96
11/6/96
11/7/96
11*96
11/9/96
1 1/10/96
I I/I 1/96
11/12/96
ll/D/96
1 1/14/96
ll/IS/96
11/16/96
11/17/96
11/11/96
11/19/96
11/20/96
11/21/96
11/22/96
11/23/96
11/24/96
11/25/96
11/26/96
11/27/96
11/28/96
11/29/96
11/3096
12/1/96
12096
13/3/96
1 2/4/96
12/5/96
12/6/96
12/7/96
11*96
12/9/96 J
12/10/96
12/11/96
12/12/96
12/13/96
12/14/96,
12/15/96
12/16/96
12/17/96
12/1 1/96
12/19/96
12/20/96
12/21/96
12/22/96
12/23/96
12/24/96
12/25/96
12/26/96
12/27/96
I2/2S/96
12/29/96
12/30/96
12/31/96

LFC
CMMtlM
FfcwRale
(SCFM)

1 6)2
! 633
1 647
1 640

624
635

! 650
1 626
1 626
1 626

602
611
611
620
619
619
619
620
62S
629
614
616
616
617
619
622
624
624
624
624
626
652
655
661
661
659
660
657
645
646
646
63)
647
647
660
66)
66)
667
657

r «E_
657
641
657
651
666
664
664
664
664
666

Corrtcwd
LFCFtow
lUtafor

fnltrmJIKM
OpcriUM
<«ta)

6)2
6))
647
640
624
410
217
626
626
59)
602
611
611
620
612
619
619
MO
406
629
614
616
616
617
619
622
624
624
624
624
621
646
655
661
661
659
660
657
645
646
646
6))
647
647
660
66)
66)
667
657
6)7
657
641
657
65*
619
«4

—— Z64 ——
664
644

— si — I

MtllUM
CanctMnifM

(*)

30.1
30.1
XU
MB
295
30J
39.0
33J
33J
33J
27.6
2tX>
2».0
21.4
29.1
29.1
294
19.9
M.7
30.)
)2J
31.3
)IJ
30J
30J
32.1
30.9
30.9
30.9
30.9
29.7
295
21.1
21.7
26.9
21.2
21J
29.4
21.6
216
2M
27.7
29.2
29.2
30.7
29.4
29.4
2U
26.7
26.7
26.7
2)j4
26.7
26.7
2tjO
217
21.7
2t7
»j4
29.1

McthuK
CdfeCtlM

• FtewRaU
(SCFM)

I 190
i 190
' 195
1 192

IM
192
25)
209
209
209
166
171
171
176
ISO
ISO
IM
115
212
191
191
192
19)
116
119
200
19)
19)
19)
19)
IS6
192
1(4
192
171
116
116

——— **——IM
US
its
17)
119
119
20)
195
195
in
17)
17)
ITS
165
176
176
116
191
191
191
195
194

CMncM
MettMt

FbwtUurw
UwimMttM
OptrmllM

(KlW

190
190
195
192
IM
124
M
209
209
197
166
171
171
176
171
in
IM
114
1)7
191
191
192
19)
116
It9
200
19)
19)
19)
19)
IM
191
IM
192
171
IW
116
19)
IM
115
115
175
119
119
20)
195
195
117
ITS
ITS
175
165
IT6

•""«
17)
191 '

1 191 ~
1*1 *

' "IB ——
~ lU ~

Flw»
Suite*
Ink*

(ta.».cj

FUrt
OpcnllM

Heun

24
24
24
24
24
155
1
24
24

217
24
24
24
24

23.7
24
24
14.7
155

»
24
24

24

*
24
24
24

«
24
24

23.1
2X1 __|
24
24
24

»
24
24

»
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

22J
14
24
24
24

23.1

CASIA
Pndktrf
Mttkutt

CcMrauoM
KM*
(•eta)

•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A
•N/A

~ .NVA'
•N/A
•N/A'

• «N/A
•N/A
•N/A
331

Bfewtr
OutM
rntnrt
(taw *)

1.1
1.1
1J
9X»
fj
1J
1J
T.T
T.T
7.T
7.0
7.0
7.0
7jO
7J
7J
7.4
7J
5J
54
55
5.6
5^
5i
SA
55
5J
SJ
5J
5J
6.1
7J
7J
7.1
7.1
6.9
63
U
&6
t&
U
65
6J
6J
7jO
6.9
63
64
6J
<J
<J
6J
6J
63
7JO
7.0
7jO
7jO
TjO
TJ

tmnttrte
rnman
<to.H(»

2149
2149
2142
2145 j
21.95
29.02
29.00
a.91
21.91
21.91
21.95
21.90
21.90
2145
21.92
21.92
21.91
2145
21.10
21.71
21.71
2141
2141
21.97
21.90
2940
21.96
24.96
21.96
21.96
21.92
2145
21.95
21.97
2142
2141
2141
2140
21.90
21.90
21.90
29 JO
29.01
29.01
29M
KM
XStt
UM
2»M
XJX
29jOO
2941
2UO
21.90
21.71
2142
2141
2142
2145
21.95

AmMmlrf
MellMM
CiOccM
(MMSCF)

OJ7
0.21
OJt
O27
OJ2
O.IS
OJI
OJO
0.29
0.26
OJ4
OJ5
0.25
OJ5
OJ6
OM
0.21
0.11
0.24
OM
0.21
DM
0.27
0^7
OJS
OM
OJt
0.21
OJI
OJ7
OJ7
(L27
0.27
0.27

1 "
OJ7
OJ7
OJ7
0.27
OJ7
OJ6
0.26
OJ7
OM
03»
OM
OJ7
OJ6
005
OL2S
OM
OM
03S
OJS
OJ6
027
OJ7
OJI
031
OJT

AnMolcT
MMlMM

Cencratad
(MMSCF)

Tttri

•nc



SUBATTACHMENT 1.D
CASE STUDY - MIRAMAR LANDFILL
SAN DIEGO COUNTY, CALIFORNIA
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r
Table I.D.I

Unit Methane Generation
South Miramar Landfill

I) SITE INFORMATION;

She Name
SteLocatkM

Date

Valve
Miramar

SMDiefO County

25-Nov-97
(1)

II) CONSTANTS;
^mgmmfmm»mfrantneicr
MSWCempMhM
ExpotM Time of ToprnoH MSW Uft
Hd(bt(rakkiien)ofMSWCclVUA
InOkMiMnMhm
•. _ -•— f-^t __
rfCdvHinKIil

Vahie
1.190
9.»
10

45%
9.9

Unilt
IbActfTCC yml

yon
feet

pemnt
InctioAvtar

Notes
(D.(2)
(IX(2)
(IM2)

(1)
(1)

III) CALCULATIONS;

_tode«_

A)Pra*lf9
1
2
3-
4

"SUM"
•.*_. _.rmcj

Waste
Component

(Plfartotapl
Food
Paper

Vegetation
Remainder

MSWRcsMw

Mokcdar
_.PbnnBla_

MstttMnthMof
C6HI206

HairC6HI003
HairCoHIOOJ

lii»Hanlc
NA "~

MofccMbr
We)in(lbAnole)

|MJ

Vt939f.
180
162
162
NA

" "~~ NA"

CatbonAumi
PerMokcnle

M

6
6
6
0

""NA

Composiuod
of Wane

Stream (*)
|CJ

10
40
II
32
100

(1X5)

Mass of Waste
CcMnponcm Per

Unit Wo MSW (Ib)
Im-C/100)

0.10
0.40
O.IS
0.32
1.00

Wd Oasis
Moisture

Content (*)
|Ww)

70
6
60
6

NA
(IK.1)

Dry Mass Per
Unit MSW (Ib)

ImJ-m*
(ll-WwyinO)l

OOA
0.19
O.M
O..V)
0.5J

Wakf Mass
IVrUnit

MSW (Hi)
|m-»m-ml|

0.07
0.02
0.11
0.02
0.22

Precipitation
Mass IXiwsiled
on Unit Area (Ib)

Impl

6.ICM--02
.M2C-OI
7.32I--02
O.OOt:«OO
5.I7I--OI

(6)

Contcat After
lnfihration(%)

(Ww'̂ mVmpX
(md-fffl'+iKD))

8I..17
68.37
S.1.43

- .« •«>
' NA " "

Total LFG
Generated PW Unit
. MSW (moles)
" (n-a'md*'
Ww*/inO/MI

8.I4E-04
4.76E-03
I.I IE-03

0
"6.69E<3

(7)

CH4 Generated
Per Unit MSW

(euMb)
I0|

0.16
0.92
0.21
0.00
1.29"
(8)

Notes
(3)

(4)

1) Rntmen which tm« be entered bjrwer.
2) MSW. Municipal SoSd Waste.
3) Variables and eq»attom shown In bfad^ are de*cribed hi Section 3.0.
4) AB 979 >CaHrorni*AueiiM7 Bin 939. iMetmed Solid Wane MmfememAci of 1989.
5) Percentage of MSW leridne components [C] and moitnn content IWw) are baled en Solid Wane Anociallon of Nonh America's (XW ANA'S) count for Manaecn of Landfill Operation* (I99IX
6) EMimMiMrfpmfctailMdepitMoiinkaKilnVlb^
7) LFG« Landfill Gas.
*) CH4 fCMfMfON fMC M volume Hi ICJtHHCC tCHIpCTM<H * 20 ̂ C MM MlttOlpheriC pmtOC * I

CIM Fbrcasi/Miramar;Unil CIM Gcn.Early TRC



Table 1.D.2
Unit Methane Generation
North Miramar Landfill

I) SITE INFORMATION!

Ske
SteUcata
I

Vihc

II)

II) CONSTANTS!

15
4.W

IMu
•WHtMC jnra

>«n
(Rl

(IUJ)
OMfl

III

IIP CALCULATIONS!

CMraAMu
ItokMcnk

M

•TWM
«»•<<
M

Camfaatfa
IMW<1MSW(»I

WclOadi

|Ww|

IfcyMnnlVr
llnilMSW(Ki)

WjttrHM
IVflM

\m-.

MjulkfmM CntkMAIWr
TrtJi IH;

Ww*/lim/MI

«M (inane*
IVrOnKMSW

Kil 01

SUM

VcpMtai
ROM

'»BtWt

CMIIMW
IMrOMIIMKI
iwrcMiimM

NA

IM
Iftl
1*1
NA
NA

(41

•
NA'

10

»
.u .
inn

n.m
n.*i
n.n
•UJ
I.mi

70
ft
M

NA

n.n.i

n.M
n.»t

am
an
n.M

n.j}

74.1.1
W.Tft
77.<M

NA

7.4IIMM
J.77IMW

au
MJ

a
_4JI.1|!-il.l"

dun (IKM
I) nnilKltfWMKM HNBl KCMBAMRy W*

AMSW.MMklrriMM*
XBl

OMM |Ww| ac Nml M SnW WMt Aonrtafan of Nmik AiwikA tfWAN Alii cnn« fc» klanpn <4ljikNUIII|wnllMi|IWI|.

t)CH4 Meki • I

CH4 lx«a«/Miraiiur.UBH OM Mid-yra c



r
Table 1.D.3

Unit Methane Generation
West Miramar Landfill

I) SITE INFORMATION;
•twain ,»-,1 M JlltclCI

Site Mime

Landfill HUM
Due
Note*

Value
Miramar

San Diego County
Wot Landfill rU-prescM)

2S.Nov.97
ft)

II) CONSTANTS;
fJaiaraia»mtai»>rwwnncr
MSW Compaction
Exposure Time of MSW Layer In Topmost Posidoa
Hdfbt (Iblckntaa) of MSW CcWUO

InVCtDnMiOII

Value
1.200
6.8
20

40*
9.9

Unin
Ibfcubfcyard

year*
fed

pCKCnt

inches/year

Notes
(D.(2)
<0.<2)
(D.(2)

(1)
(1)

III) CALCULATIONS;

_••*»_

A)Fr*.|9».
1
2
3
4 __

"SUM
B)ms-n

i
2 "
3
4

SUM
Q20M.M

1
2
3
4

SUM
Motet

Wattt

(Prior lulsnpl
Food
Paper

Vegetation
ReimMer

MSW Residue
l*9(25Pcraail

Food
Paper

Vegetation
Reminder

MSW Residue
d Beyond (5«r

Food
Paper

Vegetation
Remainder

MS W Residue

Molenbr
BM^U>*IA^m ronpm _ ̂

toneMadouufAl
C6HI2O6

HairC6HI005
Half C6H 1005

Inorganic
NA """

WaKe Reducllui
C6HI2O6

HalfC6HI003
HatrC6HI005

Inmtanie _
NA

trctM Waste R«
C6HI206

HairC6HIOO5
HalfC6HIOOJ
._..<^P*

NA

Molenbr
Wd|ht(lbAnole)

|M|

mm
in
162
162
NA
NA ~

• AB*J«):
180
162
162

...__NA..._
NA

hKtl«l-AB9J9)
ISO
162
162
NA
NA

Carbon Atoms
PerMokrak

la)

6
6
6
0

NA

6
6
6
0

~NA'

6
6
6
0

NA

Compositio*
of Wane

Stream («)
|C|

10
40
18
32
too

13
31
16
40
100

20
20
16
44
100

<IKJ»

Mass of Waste
Component Per

Unit Wet MSW(lb)
(m-C/IOO|

0.10
0.40
0.18
0.32
1.00

0.13
0.31
0.16
0.40

" 1.00 '

0.20
0.20
0.16
0.44
1.00

Wet Basis
Mofciiiflw

Content («>
|WwJ

70
6
60
6

NA

70
6
60

_ 6
NA

70
6
60
6

NA
(IKS)

Dry Mass Per
UnilMSW(lb)

(mJ.rn*
MI-WwVlOO)]

o.o.«
0.19
0.04
o.»
0.55

0.04
0.1)
0.03
O..W
0.59

006
0.09
0.03
0.41
OM

Water Mau
PerUnil

MSW(ft)
Im'-m-md)

0.07
0.02
0.11
0.02
0.22

0.09
0.02
0.10
0.02
0.23

0.14
0.01
0.10
0.03
027

l*rccipiuiion
Mass Deposited
onUnilAfea(lb)

l«Pl

i.wr.-oj
I.I5G-OI
2.2IE-02
OOOH400
I.56R-OI

2.HOP.-02
I.05E-OI
130H-02
OOOfi+00
I56K-OI

5.0.'U-02
7J7H-02
2.6RE-02
OOOC+00
I.56R-OI

(A)

Wet Basis Moisture
Content After
InfikmioiKI)

"(Ww-Hm'+mpV
(md->mVnv)l

74.65
42.J7
78.32
6.00

' " NA

7S.32
45.85
78.81
6.00
NA

76.03
49.12
79J3
6.00
NA

Total LFO
Generated Per Unit

MSW(moks)
" In-a'ind* "
Ww*/IOO/MI

7.47E-04
196E-03
I.04E-03

0
"" 4.756-63""

9.79E-04
2.47C-OJ
9.34E-04

0
4.39E-03

I-12E-03
I.7IE-03
9.40E-04

0
4.I7E-03

(7>

CH4 Generated
Per Unit MSW

(nlMb)
|C|

0.14
0.57
0.20
0.00

" 0.92

0.19
0.48
0.18
0.00
0.85

0.29
0.33
0.18
0.00
0.80
(81

<3)

(4)

(4)

(4)

!•»•••••«

1) t>rameter» which must be entered by user.
2) MSW.MunicipalSoBdWaste,
3) Vatiabkaaiid equations $!NOT to bncta ate dttcribedhSccUon 3.0.
4) AB 939 - Caifomia AsKmbty Bin 939. lMe|iMed Solid Wane Manafemem Act of 1989.
5) Pereestty of MSW retMuecoiiyooenBiq and moisture c^
6) Estimatloa of precipitadonde|Kiriledo«t»«ll area ln»>l based oaaVcon^^
7) LTO-LandfinGas.
t) CH4»jene»atk)« rate tavoluoie at reletesw temperature-20 *C and a

Drart (11/23^7:8:42 AM) CH4 Forcasi/Miramar.Unil CM4 Gcn.Ulc TRC



TABLE 1.D.4
METHANE AND LANDFILL GAS GENERATION FORECAST

MIRAMAR LANDFILL

I) GENERAL INFORMATION;
PARAMETER
Analysis Title

Location
Date
Notes

VALUE
CH4 & LFG Generation

Miramar Landfill
25-Nov-97

(1)

II) CONSTANTS;
PARAMETER

Generation Dale
Halflife
Fraction of CH4 in LFG

VALUE
.ll-Aui-97

15
40%

UNITS
Dale
Years

Percentage

NOTES
(l).(2)

<3)
(3)

III) CALCULATIONS;
PARAMETER

Start of Landfilling
End of Landfilling
Landfilling Interval
Time After Closure.
Landfilling Days/year
Waste Flowrate
Waste in Place
Cumulative Waste In Place
CH4 Per Unit MSW |G]
CH4& LFG Half-life
CH4 Generation Rate
LFG Generation Rate
Cumulative CH4 Gen. Rate
Cumulative LFG Gen. Rale

UNITS

Dale
Dale
years
years
days

Ions per day
million tons
million Ions
cuflpcrlb

yean
scfm
scfm
scfm
scfm

South Landfill
059 - 73)
7-Dcc-59
5-May-73

1.1.42
24..14
361
516
2.50
2.50
1.29
15.0
1.17
34.1
1.17
.14.1

North Landfill
(7.V83)

6-May-73
!5-Jun-8.1

10.12
14.22
361

2.670
9.75
12.25
0.88
15.0
611
1558
760 ~
1901

West Phase 1
C8.V9S)
!6-Jun-83
1 -Jut-95

12.05
2.17
361

3.644
15.85
28.10
0.92
15.0
1774
4435
2534
6.1.16

West Phase 2 095
- present)
l-Jul-95

3l-Aug-97
2.17
0.00
.161 """

5.626
4.41
32.51
0.85 "
15.0
624
1561
3159
7897

NOTES

(I)
(I)

(3)
(D.(4)
(l).(4)

" "(D.(5) "

' ~"(6)~

1) Parameters which must be entered by user.
2) LFO« Landfill Gas.
3) Based on SDAPCD records.
4) Calculation varies based on whether a total landfill volume or waste flowrate is known.

Base calculation on number of days of landfill operation per year.
5) Cm per unit MSW [C] is a 'linked field* with the appropriate Unit Methane Generation in Tables I .D. I through I .D J.
6) Calculation of methane and LFC Generation Rale is described in Section .1.0.

DralU 11/25/97 8:42 AM)

C
CH4 Forcast/Miramar.LFG Forecast

C
TOO
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THC
Subject

Chkd

Sheet No.

Proj. No..

of

Try.
3

4

6

6

7

S

9

10

11

13

14

18

16

17

16

20

21

22

23

24

29

26

27

26

26

30

31

32

33

34

35

2
C

n

J.

1 2 3 4 « • 7 t •

TTTS Recvdable and made from ntcucM rancr.

10 11 12 13 14 18 1C 17 1« 1C 20 21 22 23 27



WDI

AVERAGE SAMPLE WEIGHTED
NO. AVERAGE

C

C

C

C

C

20
24
28
32
36
40

10
12
14
16
18
20
24
28
32
36

10
12
14
16
18
20
24
28
32
36
40

10
12
14
16
18
20
24
28
32
36

12
14
16
18
20
24
28
32
36

23
27
31
35
39
43

11
13
15
17
19
23
27
31
35
39

11
13
15
17
19
23
27
31
35
39
43

11
13
15
17
19
23
27
31
35
39

13
15
17
19
23
27
31
35
39

21.5
25.5
29.5
33.5
37.5
41.5

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5
41.5

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5

12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5

12-056-12
41
87
180
200
230
230
968

12-056-18
3600
7600
8600
8100
7600
12000
9600
9000
6600

11000
83700

12-056-18
5400
5600
4900
4200
3800
5500
4300
3900
3500
2500
1500
45300

12-103-18
1800
3200
3500
3500
3000
3500
2400
2400
1800
1200
26300

12-103-18
1500
2300
3500
4600
9300
8800
8900
6300
3800
49000

0.91
2.29
5.49
6.92
8.91
9.86
34.38

0.45
1.14
1.49
1.60
1.68
3.08
2.92
3.17
2.64
4.93

23.10

1.25
1.60
1.57
1.53
1.55
2.61
2.42
2.54
2.59
2.07
1.37

21.10

0.72
1.52
1.93
2.20
2.11
2.86
2.33
2.69
2.29
1.71
20.36

0.38
0.68
1.18
1.74
4.08
4.58
5.36
4.31
2.91

25.21

PAGE 1 OF 4



WDI

AVERAGE SAMPLE WEIGHTED
NO. AVERAGE

C

C

C

C

10
12
14
16
18
20
24
28
32
36

10
12
14
16
18
20
24
28
32
36

12
14
16
18
20
24
28
32
36
40
44

10
12
14
16
18
20
24
28
32
36

11
13
15
17
19
23
27
31
35
39

11
13
15
17
19
23
27
31
35
39

13
15
17
19
23
27
31
35
39
43

•«•

11
13
15
17
19
23
27
31
35
39

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5

12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5
41.5
44

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5

12-103-19
34
76
72
73
85
120
100
100
77
49
786

12-103-21
1200
1700
1600
1600
1500
2300
1900
2000
1400
840

16040

12-103-24
110
130
160
210
420
540
390
450
410
270
84

3174

12-103-28
2500
3600
3600
3500
6800
5200
4100
3900
2900
1900
38000

• 0.45
1.21
1.33
1.53
2.00
3.28
3.24
3.75
3.28
2.34
22.42

0.79
1.32
1.45
1.65
1.73
3.08
3.02
3.68
2.92
1.96

21.60

0.43
0.59
0.83
1.22
2.84
4.34
3.62
4.75
4.84
3.53
1.16

28.18

0.69
1.18
1.37
1.52
3.31
2.94
2.75
3.03
2.56
1.88

21.23

PACE 2 OF 4



WOI

AVERAGE

C 10 11
12 13
14 15
16 17
18 19
20 23
24 27
28 31
32 35
36 39

C 12 13
14 15
16 17
18 19
20 23
24 27
28 31
32 35
36 39

C 10 11
12 13
14 15
16 17
18 19
20 23
24 27
28 31
32 35

C 10 11
12 13
14 15
16 17
18 19
20 23
24 27
28 31
32 35
36 39
40 43

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5

12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5
41.5

SAMPLE WEIGHTED
NO. AVERAGE

12-148-12
1000
2100
2900
3500
3800
6000
4600
4600
3100
2000

33800

12-146-15
22
34
36
66
58
58
45
35
12

366

12-226-9
170
280
270
260
250
380
320
330
250

2510

12-226-13
540
690
610
600
560
840
710
790
640

1300
210

7490

0.31
0.78
1.24
1.71
2.08
3.82
3.62
4.01
3.07
2.22

22.86

0.75
1.35
1.62
3.34
3.41
4.04
3.63
3.20
1.23

22.57

0.71
1.39
1.56
1.71
1.84
3.25
3.25
3.88
3.34

20.94

0.76
1.15
1.18
1.32
1.38
2.41
2.42
3.11
2.86
6.51
1.16

24.27
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WDI

AVERAGE SAMPLE WEIGHTED
NO. AVERAGE

C 10
12
14
16
18
20
24
28
32
36
40

C 24
28
32
36
40
44

11
13
15
17
19
23
27
31
35
39
43

27
31
35
39
43
+

10.5
12.5
14.5
16.5
18.5
21.5
25.5
29.5
33.5
37.5
41.5

25.5
29.5
33.5
37.5
41.5

44

12-304-7
720

1100
1200
1300
1400
2400
2200
2100
1700
1100
630

15850

12-304-10
60

140
140
160
140
48

688

0.48
0.87
1.10
1.35
1.63
3.26
3.54
3.91
3.59
2.60
1.65

23.98

2.22
6.00
6.62
8.72
8.44
3.07

35.28

AVERAGE OF WEIGHTED AVERAGED POINTS: 24.501

PAGE 4 OF 4
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DENSITIES OF SELECTED SUBSTANCES

Substance

Fuels T^I£1t?Jl
C"Crude 011̂

Residual Oil
•Distillate Oil
Gasoline

'Natural Gas
Butane
Propane

Wood (Air dried)
Elm
Fir, Douglas
Fir, Balsam
Hemlock
Hickory
Maple, Sugar
Maple, White
Oak, Red
Oak, White
Pine, Southern

Agricultural Products
Corn
Mllo
Oats
Barley
Wheat .
Cotton

Mineral Products
Brick
Cement
Cement
Cone re te
Class , Common
Gravel, Dry Packed
Gravel, Wet
Gypsum, Calcined
Lime, Pebble
Sand, Gravel (Dry, loose)

Density

874 kg/m3

944 kg/m3

845 kg/m3

739 kg/m3

673 kg/m3

579 kg/m3

507 kg/m3

561 kg/m3

513 kg/m3

400 kg/m3

465 kg/m3

769 kg/m3

689 kg/m3

529 kg/m3

673 kg/m3

769 kg/m3

641 kg/m3

25.4 kg/bu
25.4 kg/bu
14.5 kg/bu
21.8 kg/bu
27.2 kg/bu

226 kg/bale

• 2.95 kg/brick
170 kg/bbl

1483 kg/m3

2373 kg/m3

2595 kg/m3

1600-1920 kg/m3

2020 kg/m3

880-960 kg/m3

850-1025 kg/m3

1440-1680 kg/m3

ToB^lbA^
t^"7.3 Ib/xaO

7.88 Ib/gal
7.05 Ib/gal
6.J7jLb/gal_

1 Jb/23.8 ft3

4.84 Ib/gal (liquid)
4.24 Ib/gal (liquid)

35 lb/ft3

32 lb/ft3

25 lb/ft3

29 lb/ft3

48 lb/ft3

43 lb/ft3

33 lb/ft3

42 lb/ft3

48 lb/ft3

40 lb/ft3

56 Ib/bu
56 Ib/bu
32 Ib/bu
48 Ib/bu
60 Ib/bu

500 Ib/bale

6.5 Ib/brlck
375 Ib/bbl

2500 lb/yd3 — <M Vie
4000 lb/yd3 =• I'TiO

162 lb/ft3

100-120 lb/ft3

126 lb/ft3

55-60 lb/ft3

53-64 lb/ft3

90-105 lb/ft3

A-5

.-•̂
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
HEADQUARTERS

9150 Flair Drive, El Monte, California 91731

A CLIMATOLOGICAL/
AIR QUALITY PROFILE

CALIFORNIA SOUTH COAST AIR BASIN

By
Ralph W. Keith

Senior Meteorologist

November, 1980
Second Printing - December, 1981

An
Air Programs Division

Report

Sanford M. Weiss
Director of Air Programs Division

A Piper Presented it (be
American Meteorological Society «hh Annual Meeting

Biltmore Hotel, Los Angeles, California
January, 19SO



TABLE III
SOUTH COAST AIR BASIN

CLIMATOLOGICA1

Average
Temperature

In Degrees P.
By Month

Years of Record
Jan. Max

Min
Feb. Max

Min
Mar. Max

Min
Apr. Max

Min
May Max

Min
June Max

Min
July Max

Min
Aug. Max

Min
Sept. Max

Min
Oct. Max

Min
Nov. Max

Min
Dec. Max

Min
Annual Max

Min
/̂ Cverage]

Record Max
Record Min

rTEHPERATURE BffiA

Location
Los Angeles County

>v
30 25
65 66
42 43
66 66
44 45
69 67
47 47
72 69
51 50
75 71
54 53
79 73
57 57
86 77
61 60
87 78
62 61
86 78
60 59
79 75
54 54
74 73
47 48
68 69
44 45
75 72
52 52
64 62
106 111
32 24

• 'Ci*a*•c •<i"
<£o

30
65
43
66
45
68
47
71
51
74
54
77
58
83
62
84
63
83
60
78
56
73
48
67
45
74
53
63
111
25

^
/ 6>S
'*&S

30
67
47
68
49
69
50
71
53
73
56
77
60
83
64
84
64
83
63
78
59
73
52
68
48
74
55#
28

^
30
64
45
64
47
64
49
66
52
68
55
70
59
75
62
76
63
76
62
73
58
70
51
67
47
69
54

• 62
110
23

)

19
40
34
50
34
52
35
59
41
.64
46
73
54
80
64
79
62
77
59
67
49
58
42
53
38
63
47
55
98
10

t>
21
65
38
67
40
69
43
73
47
76
50
79
53
88
57
88
57
88
55
80
49
75
41
69
41
76
48
62
112
18

^
53
65
40
66
42
69
44
72
47
75
51
81
54
88
58
88
58*.-
86
56
79
51
74
45
67
42
76
49
63
113
21

?J
55
64
38
65
40
68
42
73
45
77
49
84
53
91
57
91
57
89
55
81
50
74
43
66
39
77
47
62
114
19

* c?'

30
46
34
49
35
52
36
58
40
66
46
75
53
85
63
84
62
79
59
68
50
55
41
48
36
64
46
55
102
5

'/'
42
64
42
66
42
70
44
75
46
79
49
85
52
93
56
92
55
89
54
81
50
74
48
66
46
78
49
64
113
23

/

21
67
40
68
42
71
44
74
48
77
52
82
55
89
59
89
59
88
57
81
52
76
45
70
42
78
50
64
111
22

a) mountain location

(Continued)

-15-
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SCHOOL PvAB

APPROXIMATE
RESERVOIR BOUNDAlhV

UJ

a.i
*
u.

?•,at
Uicca

LEGEND
GEOTECHNICAL SAMPLES

3 ENCOUNTERED LIQUIDS DURING DRILLING

WDI GEOPROBES
• IMPACTED MATERIAL WAS NOT ENCOUNTERED

® IMPACTED MATERIAL <3 FEET THICK

• IMPACTED MATERIAL 3-10 FEET THICK

• IMPACTED MATERIAL >10 FEET THICK

•$- HOLLOW-STEM AUGER BORING (HAB)

• HYDRAULICALLY-PUSHED BORING (HPB)

O SOIL BORING FROM Rl (SB)

NOVEMBER 24-26 SAMPLING LOCATIONS

A SUMPDEUNEATION/GEOTECHNICAL

D CHEMISTRY/LIQUID SAMPLES

O IN BUSINESS AIR MONITORING

- — — APPROXIMATE LIMIT OF SUMP

—————— SITE BOUNDARY

NOTE LOCATIONS ARE APPROXIMATE

300 FEET

LOS NiETOS ROAD DRAFT
PREUMINARY

GEOPROBE DATA

1A

TRC
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WDI Total Hydrocarbon Matrix
Arithmetic Mean Calculationa O f \ c j=M-r Rfr. T

LAB REPORT
970
<50
84000
<50
45000
<50
26000
<10000
790
16000
<50
3200
38000
34000
<50
370
2500
<50
7500
16000
690
<50
<50

USED IN MEAN CALC.
970
25

84000
25

45000
25

26000
5000
790
16000
25
3200
38000
34000
25
370
2500
25
7500
16000
690
25
25

12,183.48 fcJ/Ki

Pagel



LOG NO: G97-12-056

Received: 02 DEC 97

LOG NO

Mr. Roberto Puga
Environmental Solutions, Inc.
21 Technology Drive
Irvine, CA 92718

PARTIAL
REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES

Project: 94-256

Page 9

DATE SAMPLED

12-056-11
12-056-12
12-056-13
12-056-14
12-056-15

WDI-TS-127-3,4r4,8
WDI-TS-127-fi.ll-9.lD
WDI-TS-127-48.4-19.8J
WDI-TS-128-3.b-4T5
WDI-TS-128-U2. 0-13.0)

02 DEC 97
02 DEC 97
02 DEC 97
02 DEC 97
02 DEC 97

PARAMETER 12-056-11 d2-056-12) {T2-056-13) 12-056-14 ($2-056̂ 15)

Simulated Distillation (D2887)
Sample Amount, g
Extract Volume, mL
Dilution Factor, Times
C10-C11, mg/kg
C12-C13, mg/kg
C14-C15, mg/kg
C16-C17, mg/kg
C18-C19, mg/kg
C20-C23, mg/kg
C24-C27, mg/kg
C28-C31, mg/kg
C32-C35, mg/kg
C36-C39, mg/kg
C40-C43, mg/kg
C44+, mg/kg
Total Hydrocarbon Matrix, mg/kg

10G
10ML
100
<500
<500
<500
<500
<500
2800
5400
6000
4400
3100
1600
<500
23000

10G
10ML

5
<30
<30
<30
<30
<30
41
87
180
200
230
230
<3Q
d75S

10G
10ML

1
<5
<5
<5
<5 .
<5
<5
<5
<5
<5
<5
<5
<5 i

(<50j

10G
10ML
20

<100
<100
<100
100
200
610
670
660
390
220

<100
<100
2900

10G
10ML

1
3600
7600
8600
8100
7600
12000
9600
9000
6600

11000
<5

__ <5
(84Q5D}

Other Simulated Distillation (D2887) — ^=^ ^=^ — —
Surrogates **
Naphthalene Reported, mg/kg
Naphthalene Theoretical, mg/kg
o-Terphenyl Reported, mg/kg
o-Terphenyl Theoretical, mg/kg

0 NC
10.0
0 NC
10.0

6.58
10.0
7.03
10.0

8.18
10.0
7.12
10.0

0 NC
10.0
0 NC
10.0

0 NC
10.0
0 NC
10.0

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glendale, CA 91201 - Phone (818) 247-5737 - Fax: (818) 247-9797



LOG NO: G97-12-056

Received: 02 DEC 97

LOG NO

Mr. Roberto Puga
Environmental Solutions, Inc.
21 Technology Drive
Irvine, CA 92718

PARTIAL
REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES

Project: 94-256

Page 12

DATE SAMPLED

12-056-16 WDI-TS-128-tf8.0-19.Q)
12-056-17 WDI-TS-129-3Jbi.8
12-056-18 WDI-TS-129-<&.6-9.85}
12-056-19 WDI-TS-129-(16.4-17.5)

PARAMETER

Simulated Distillation (D2887)
Sample Amount, g
Extract Volume, mL
Dilution Factor, Times
C10-C11, mg/kg
C12-C13, mg/kg
C14-C15, mg/kg
C16-C17, mg/kg
C18-C19, mg/kg
C20-C23, mg/kg
C24-C27, rog/kg
C28-C31, mg/kg
C32-C35, mg/kg
C36-C39, mg/kg
C40-C43, mg/kg
C44+, mg/kg
Total Hydrocarbon Matrix, mg/kg
Other Simulated Distillation (D2887)
Surrogates **
Naphthalene Reported, mg/kg
Naphthalene Theoretical, mg/kg
o-Terphenyl Reported, mg/kg
o-Terphenyl Theoretical, mg/kg

(12-056-16}

10G
10ML

1
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

<2BD

11.0
10.0
9.32
10.0

12-056-17

10G
10ML

1
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

> <50
—

8.49
10.0
7.21
10.0

(?2-056-ia)

10G
10ML
100
5400
5800
4900
4200
3800
5500
4300
3900
3500
2500
1500

(4JOO(D
...

0 NC
10.0
0 NC
10.0

02 DEC 97
02 DEC 97
02 DEC 97
02 DEC 97

0~2̂ 056-j]£

10G
10ML

1
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

i (<50

11.1
10.0
9.42
10.0

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glendale, CA 91201 - Phone: (818) 247-5737 - Fax: (818) 247-9797



LOG NO: G97-12-103

Received: 03 DEC 97

LOG NO

Mr. Roberto Puga
Environmental Solutions, Inc.
21 Technology Drive
Irvine, CA 92718

PARTIAL
REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES

Project: 94-256

Page 13

DATE SAMPLED

12-103-14 WDI-TS-130-3.8z4.10
12-103-15 WDI-TS-130-qFlT)
12-103-16 WDI-TS-131-276̂ 3.0
12-103-17 WDI-TS-132-2 =̂3<10
12-103-18 WDI-TS-132-QO-ll)

03 DEC 97
03 DEC 97
03 DEC 97
03 DEC 97
03 DEC 97

PARAMETER 12-103-14 (12-103-15} 12-103-16 12-103-17(12-103-18)

Simulated Distillation (D2887)
Sample Amount, g 10G
Extract Volume, mL 10ML
Dilution Factor, Times 10
C10-C11, mg/kg <5Q
C12-C13, mg/kg <50
C14-C15, mg/kg <50
C16-C17, mg/kg <50
C18-C19, mg/kg 82
C20-C23, mg/kg 280
C24-C27, mg/kg 560
C28-C31, rag/kg 490
C32-C35, mg/kg 570
C36-C39, mg/kg 510
C40-C43, mg/kg 340
C44+, rag/kg <50
Total Hydrocarbon Matrix, mg/kg 2900
Other Simulated Distillation (D2887) —
Surrogates **
1,3-Dichlorobenzene Reported, mg/kg —
Naphthalene Reported, mg/kg 0 NC
Naphthalene Theoretical, mg/kg 10.0
o-Terphenyl Reported, mg/kg 0 NC

10G
10ML
100
1800
3200
3500
3500
3000
3500
2400
2400
1800
1200
<5QO
<500

(2600CD
...

...
0 NC
10.0
0 NC

10G
10ML

1
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

. <5
<5

. <50
...

___
6.58
10.0
6.86

10G
10ML
50

<300
<300
<300
<300
370
1000
1200
1600
1200
880
<300
<300
6500
...

0 NC
10.0
0 NC

10G
10ML
200

<1000
1500
2300
3500
4600
9300
8800
8900
6300
3800
<1000
jglOQOl̂ooobj...
4900
0 NC
10.0
0 NC

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glendale, CA 91201 - Phone (818) 247-5737 - Fax: (818) 247-9797



LOG NO: G97-12-103

Received: 03 DEC 97

Mr. Roberto Puga
Environmental Solutions, Inc.
21 Technology Drive
Irvine, CA 92718

Project: 94-256

PARTIAL
REPORT OF ANALYTICAL RESULTS Page 21

LOG NO SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES DATE SAMPLED

12-103-19 HDI-TS-132-fl7.2-l£> 03 DEC 97
12-103-20 WDI-TS-133-O32C 03 DEC 97
12-103-21 HDI-TS-133-tfO'.5-li:£> 03 DEC 97
12-103-22 HDI-TS-133-119.3-20J 03 DEC 97
12-103-23 WDI-TS-134-Ô TB 03 DEC 97

PARAMETER (12-103-19') 12-103-20 (12-103-21) (12-103-22) 12-103-23

Simulated Distillation (D2887)
Sample Amount, g
Extract Volume, mL
Dilution Factor, Times
C10-C11, mg/kg
C12-C13, mg/kg
C14-C15, mg/kg
C16-C17, mg/kg
C18-C19, mg/kg
C20-C23, mg/kg
C24-C27, mg/kg
C28-C31, mg/kg
C32-C35, mg/kg
C36-C39, mg/kg
C40-C43, mg/kg
C44+, mg/kg
Total Hydrocarbon Matrix, mg/kg

10G
10ML

2
34
76
72
73
85
120
100
100
77
49
<10
<10ffflr>

10G
10ML

1
<5
8.0
12
16
19
43
67
50
57
50
38
13
370

10G
10ML
50

1200
1700
1600
1600
1500
2300
1900
2000
1400
840
<300
<300

ClOTT)

•
10G

10ML
1
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

£̂503

10G
10ML

1
<5
56
70
120
160
310
540
560
800
920
710
180
4400

Other Simulated Distillation (D2887F̂ ~ — r̂r- ̂ r
Surrogates **
Naphthalene Reported, mg/kg
Naphthalene Theoretical, mg/kg
o-Terphenyl Reported, mg/kg
o-Terphenyl Theoretical, mg/kg

6.38
10.0
7.98
10.0

7.57
10.0
7.48
10.0

0 NC
10.0
0 NC
10.0

9.99
10.0
9.42
10.0

0 NC
10.0
0 NC
10.0

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glendale, CA 91201 - Phone: (818) 247-5737 - Fax: (818) 247-9797



LOG NO: G97-12-103

Received: 03 DEC 97

Mr. Roberto Puga
Environmental Solutions,
21 Technology Drive
Irvine, CA 92718

Inc.

PARTIAL
REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES

'WDI-TS-13441.3-12̂

Project: 94-256

Page 27

DATE SAMPLED

12-103-24
12-103-25
12-103-26

03 DEC 97
03 DEC 97
03 DEC 97

PARAMETER 12-103-25 02-103-26)

Simulated Distillation (D2887)
Sample Amount, g
Extract Volume, mL
Dilution Factor, Times
C10-C11, mg/kg
C12-C13, mg/kg
C14-C15, mg/kg
C16-C17, mg/kg
C18-C19, mg/kg
C20-C23, mg/kg
C24-C27, mg/kg
C28-C31, mg/kg
C32-C35, mg/kg
C36-C39. mg/kg
C40-C43, mg/kg
C44+, mg/kg
Total Hydrocarbon Matrix, mg/kg
Other Simulated Distillation (D2887)
Surrogates **
Naphthalene Reported, mg/kg
Naphthalene Theoretical, mg/kg
o-Terphenyl Reported, mg/kg
o-Terphenyl Theoretical, mg/kg

10G
10ML
10
<50
110
130
160
210
420
540
390
450
410
270
84

(§g!b

0 NC
10.0
0 NC
10.0

10G
10ML
10
<50
<50
<50
<50
75
200
330
260
320
350
260
89

1900

0 NC
10.0
0 NC
10.0

10G
10ML

1
2500
3600
3600
3500
6800
5200
4100
3900
2900
1900
<5

, _ <5
(3800(r

0 NC
10.0
0 NC
10.0

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glendalc, CA 91201 - Phone (818) 247-5737 - Fax: (818) 247-9797



LOG NO: G97-12-146

Received: 04 DEC 97

Mr. Roberto Puga
Environmental Solutions, Inc.
21 Technology Drive
Irvine, CA 92718

Project: 94-256

PARTIAL
REPORT OF ANALYTICAL RESULTS Page 11

LOG NO SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES DATE SAMPLED

12-146-11
12-146-12
12-146-13
12-146-14
12-146-15

WDI-TS-136-2.6-3.3
WDI-TS-136-02-13}
WDI-TS-136-O8-19)
WDI-TS-137-oiJ"5-4
WDI-TS-137<10-Ip

04 DEC 97
04 DEC 97
04 DEC 97
04 DEC 97
04 DEC 97

PARAMETER 12-146-11 (12-146-12") $2-146-13) 12-146-14 C12-146-JJD

Simulated Distillation (D2887)
Sample Amount, g
Extract Volume, mL
Dilution Factor, Times
C10-C11, mg/kg
C12-C13, mg/kg
C14-C15, mg/kg
C16-C17, mg/kg
C18-C19, mg/kg
C20-C23, mg/kg
C24-C27. mg/kg
C28-C31, mg/kg
C32-C35, mg/kg
C36-C39, mg/kg
C40-C43, mg/kg
C44+, mg/kg
Total Hydrocarbon Matrix, mg/kg
Other Simulated Distillation (
Surrogates **
Naphthalene Reported, mg/kg
Naphthalene Theoretical, mg/kg
o-Terphenyl Reported, mg/kg
o-Terphenyl Theoretical, mg/kg

10G
10ML
10
<50
53
90
130
170
350
330
320
220
150
<50
<50
1800

D2887)---

0 NC
10.0
0 NC
10.0

10G
10ML
100
1000
2100
2900
3500
3800
6000
4800
4600
3100
2000
<500
<500

(34000*)
—

0 NC
10.0
0 NC
10.0

10G
10ML

1
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<«5

C5̂ D—

7.20
10.0
6.92
10.0

10G
10ML
10
<50
<50
<50
<50
<50
73
250
550
530
580
420
<50
2400
—

0 NC
10.0
0 NC
10.0

10G
10ML

2
<10
22
34
36
66
58
58
45
35
12
<10

(170"
^——— ——— L-

7.01
10.0
7.43
10.0

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glendale, CA 91201 - Phone: (818) 247-5737 - Fax: (818) 247-9797



LOG NO: G97-12-226

Received: 05 DEC 97

Mr. Roberto Puga
Environmental Solutions,
21 Technology Drive
Irvine, CA 92718

Inc.

LOG NO

PARTIAL
REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES

Project: 94-256

Page 11

DATE SAMPLED

12-226-8 WDI-TS-139 2.8-3.9
12-226-9 WDI-TS-139 (§5SD
12-226-10 WDI-TS-139O5-16J
12-226-11 WDI-TS-139 Z
12-226-12 WDI-TS-140 3.3-4

PARAMETER

Simulated Distillation (D2887)
Sample Amount, g
Extract Volume, mL
Dilution Factor, Times
ClO-Cll, mg/kg
C12-C13, mg/kg
C14-C15, mg/kg
C16-C17, mg/kg
C18-C19, mg/kg
C20-C23, mg/kg
C24-C27, mg/kg
C28-C31. mg/kg
C32-C35, mg/kg
C36-C39, mg/kg
C40-C43, mg/kg
C44+, mg/kg
Total Hydrocarbon Matrix, mg/kg
Other Simulated Distillation (
Surrogates **
Naphthalene Reported, mg/kg
Naphthalene Theoretical, mg/kg
o-Terphenyl Reported, mg/kg
o-Terphenyl Theoretical, mg/kg

05 DEC 97
05 DEC 97
05 DEC 97
05 DEC 97
05 DEC 97

12-226-8 (1

10G
10ML

5
<30
<30
<30
<30
87
140
190
180
180
100
<30
<30
880

D2887) —

8.55
10.0
11.2
10.0

"2-226̂ ) (12-226-10) 12-226-11 12-226-12

10G
10ML
10
170
280
270
260
250
380
320
330
250
<50
<50
<50

(2500"}—

0 NC
10.0
0 NC
10.0

10G
10ML

1
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

<<50)
•

6.71
10.0
6.78
10.0

10G
10ML
10
170
280
260
240
220
330
270
260
200
130
<50
<50
2400„-_

0 NC
10.0
0 NC
10.0

10G
10ML
10
<50
<50
<50
<50
<50
200
410
820
860
850
610
<50
3800

0 NC
10.0
0 NC
10.0

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glcndale, CA 91201 - Phone (818) 247-5737 - Fax: (818) 247-9797



LOG NO: G97-12-226

Received: 05 DEC 97

LOG NO

Mr. Roberto Puga
Environmental Solutions, Inc.
21 Technology Drive
Irvine, CA 92718

PARTIAL
REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES

Project: 94-256

Page 17

DATE SAMPLED

12-226-13 WDI-TS-140fl0.6-lO
12-226-14 WDI-TS-140 Z

PARAMETER

Simulated Distillation (D2887)
Sample Amount, g
Extract Volume, mL
Dilution Factor, Times
C10-C11, mg/kg
C12-C13, mg/kg
C14-C15, mg/kg
C16-C17, mg/kg
C18-C19, mg/kg
C20-C23, mg/kg
C24-C27. mg/kg
C28-C31, mg/kg
C32-C35, mg/kg
C36-C39, mg/kg
C40-C43, mg/kg
C44+, mg/kg
Total Hydrocarbon Matrix, mg/kg
Other Simulated Distillation (D2887)
Surrogates **
Naphthalene Reported, mg/kg
Naphthalene Theoretical , mg/kg
o-Terphenyl Reported, mg/kg
o-Terphenyl Theoretical, mg/kg

(12̂ 226-B)

10G
10ML
20
540
690
610
600
560
840
710
790
640
1300
210
<100
(Z??C...

0 NC
10.0
0 NC
10.0

05 DEC 97
05 DEC 97

12-226-14

10G
10ML
20
230
620
650
690
750

1200
990
1000
760
550
160

<100
) 7600

—

0 NC
10.0
0 NC
10.0

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glcndalc, CA 91201 - Phone (818) 247-5737 - Fas (818) 247-9797



LOG NO: G97-12-304

Received: 10 DEC 97

LOG NO

Mr. Roberto Puga
Environmental Solutions, Inc.
21 Technology Drive
Irvine, CA 92718

PARTIAL
REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES

Project: 94-256

Page 12
DATE SAMPLED

12-304-7 WDI-TS-141-Q5.6-16}
12-304-10 HDI-TS-14H19-20J
12-304-13 WDI-TS-142-4̂ 5 —
12-304-19 WDI-TS-142-Z __ ^
12-304-22 WDI-TS-1424ZniD

PARAMETER (fi

Simulated Distillation (D2887)
Sample Amount, g
Extract Volume, mL
Dilution Factor, Times
C10-C11, mg/kg
C12-C13, mg/kg
C14-C15, mg/kg
C16-C17, mg/kg
C18-C19, mg/kg
C20-C23, mg/kg
C24-C27, mg/kg
C28-C31, mg/kg
C32-C35, mg/kg
C36-C39, mg/kg
C40-C43, mg/kg
C44+. mg/kg
Total Hydrocarbon Matrix, mg/kg
Other Simulated Distillation (D2f
Surrogates **
Naphthalene Reported, mg/kg
Naphthalene Theoretical, mg/kg
o-Terphenyl Reported, mg/kg
o-Terphenyl Theoretical, mg/kg

!-304-7> (

10G
10ML
40
720

1100
1200
1300
1400
2400
2200
2100
1700
1100
630
<200

(1600JD
jg7 J~—

0 NC
10.0
0 NC
10.0

3̂04̂ )

10G
10ML

2
<10
<10
<10
<10
<10
<10
60
140
140
160

• 140
4̂8
(69£:

6.35
10.0
6.14
10.0

12-304-13

10G
10ML

1
<5
<5
<5
<5
<5
<5
5.2
17
23
23
12
<5

) 80
---

11.3
10.0
9.63
10.0

12-304-19

10G
10ML

5
140
270
270
270
240
390
340
360
350
300
180
<30

3100
_._

10.4
10.0
12.2
10.0

10 DEC 97
10 DEC 97
10 DEC 97
10 DEC 97
10 DEC 97

(12-304-22)

10. OG
10.0ML

1
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

(<50̂
jrS*1^

8.20
10.0
7.24
10.0

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glcndale, CA 91201 - Phone: (818) 247-5737 - Fwc (818) 247-9797



LOG NO: G97-12-304

Received: 10 DEC 97

LOG NO

Mr. Roberto Puga
Environmental Solutions, Inc.
21 Technology Drive
Irvine, CA 92718

PARTIAL
REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, NON-AQUEOUS SAMPLES

Project: 94-256

Page 14
DATE SAMPLED

12-304-16 WDI-TS-142-4I33D
12-304-3 WDI-TS-141-£T ——

PARAMETER

Simulated Distillation (D2887)
Sample Amount, g
Extract Volume, mL
Dilution Factor, Times
C10-C11, mg/kg
C12-C13, mg/kg
C14-C15, mg/kg
C16-C17, mg/kg
C18-C19, mg/kg
C20-C23, mg/kg
C24-C27, mg/kg
C28-C31, mg/kg
C32-C35. mg/kg
C36-C39, mg/kg
C40-C43, mg/kg
C44+, mg/kg
Total Hydrocarbon Matrix, mg/kg
Other Simulated Distillation (D2887)
Surrogates **
Naphthalene Reported, mg/kg
Naphtha lene . Theoret i ca 1 , mg/kg
o-Terphenyl Reported, mg/kg
o-Terphenyl Theoretical, mg/kg

(12̂ 304̂ )

10G
10ML

1
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

(<50̂ )
^SszT

11.2
10.0
9.46
10.0

10 DEC 97
10 DEC 97

12-304-3

10G
10ML

5
<30
<30
<30
<30
<30
58
190
370
410
420
420
250

2100

7.18
10.0
8.34
10.0

VOC Analytical Laboratories, Inc.
801 Western Avenue, Glcndale, CA 91201 - Phone: (818) 247-5737 - Fax: (818) 247-9797
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r CALCULATION OF AIR CONDUCTIVITY
WASTE DISPOSAL, INC.

PARAMETER

Volume of air
adverted (V)

Density of fluid,

.w
Diameter,
ample

Area, sample
(A)
Timed)
Length, sample
(L)
Pressure, inlet,
gauge (PI)

Pressure, outlet,
gauge (P2)
Air conductivity

(K.)'"

DIMENSIONS

LA3

M/LA3

L

LA2

T

L

M/LTA2

M/L/TA2

L/T

UNITS

cubic
centimeters

grams /cubic
centimeters

centimeters

square
centimeters

seconds
centimeters

psig

PS'g

cm/sec

SAMPLE NO.
FILL

WDI-TS-25A
0-3

20.0

1.21E-03

2.50

4.91

513

3.30

0.328

0

1.38E-06

SLUDGE
WDI-TS-25B

7-10

2.0

2.00E-03

2.37

4.41

592

3.41

20

0

3.7IE-09

FILL
WD-TS-MA

2-4

2.0

2.00E-03

2.95

6.83

609

3.26

20

0

2.23E-09

SLUDGE
WDI-TS-56B

12-14

1.0

2.00E-03

2.58

5.23

4475

3.48

20

0

2.1 IE-10

SLUDGE
WDI-TS-136

10.0-11.0

0.100

1.8 IE-03

2.77

6.03

226.27

3.50

15.00

0

4.41 E- 10

SLUDGE
WDI-TS-136

17.0-18.0

100.0

1.8 IE-03

2.%

6.88

56.99

3.62

15.00

0

I.59E-06

SLUDGE
WD-TS-137

8.5-9.2

50.0

I.70E-03

2.27

4.05

177.28

3.12

12.27

0

4.28E-07

SLUDGE
WD-TS-137

31.5-32J

100.0

1.20E-03

2.93

6.74

57.45

4.90

0.0535

0

4.04E-04

SLUDGE
WD-TS-138

11.3-12.0

0.100

1.8 IE-03

2.44

4.68

663.74

3.94

15.00

0

2.18E-10

SLUDGE
WD-TS-138

25.1-25.8

100.0

1.20E-03

2.89

6.56

113.43

3.74

0.0397

0

2.16E-04

SLUDGE
WD-TS-139

6.0-7.0

0.100

1.8 IE-03

2.67

5.60

257.95

3.52

15.00

0

4.19E-10

SLUDGE
WD-TS-139

14.0-15.0

2.000

1.8IE-03

2.99

7.02

127.78

2.97

15.00

0

1.14E-08

FILL
WD-TS-141

15.0-15.6

10.0

1.30E-03

2.60

5.31

102.43

3.43

2.510

0

4.65E-07

SLUDGE
WD-TS-141

18.0-19.0

0.700

1.8 IE-03

2.92

6.70

239.60

3.38

15.00

0

2.53E-09

SLUDGE
WD-TS-142

11.0.12.0

1.000

1.8 IE-03

2.«2

6.70

99.31

3.37

15.00

0

8.70E-09

SLUDGE
WD-TS-142

16.0-17.0

2.000

1.8 IE-03

2.82

6.25

205.32

4.00

15.00

0

1.07E-08

FILL
WD-TS-148

3.0-5.0

5.000

1.8 IE-03

2.80

6.16

202.73

3.40

15.00

0

2.34E-08

SLUDGE
WD-TS-148

10.0-12.0

1.000

1.8 IE-03

2.92

6.70

94.52

3.50

15.00

0

9.50E-09

NOTES

Volume of air advected
through simple under

pressure.
Note tower density for

tower experimental inlet
pressure.

Sample submitted to lab.
is subcored, wrapped in

Teflon tape, and the
resulting nonunifonn
diameter is measured

with calipers at several
daces.

A=H*(DA2y4
Time for air volume to

advect through soil.

Atmospheric
pressure 14.695

(lb/sa.in) =
Outlet of sample at
ambient pressure.

Acceleration
of gravity 980
(011/5*2) =

'"Density of air at a pressure of 1 aim (g/cc) =
c"Ka = V x densitv x e L / ( A t x (PI-P2M

I.20E-03
94.236/RFT/PluSup (3/23/98/cl)

PRELIMINARY DRAFT/3/23/98 TOC
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I ^ J 2. j^SuU^^wf C,l

bi A2.<X

1 t 3 4 » • 7 • • 10 11 It 13 ̂  14 1C 1« 17 It ' 1* M tl tt 13 M M^ M S7* M M

Recyclable and made from recycled paper.



By

Chkd. ly /̂f

TRC ENVIRONMENTAL SOLUTIONS, INC.
8.̂ 1 FtUX F£6M S/Jft £'J£fflCS. Sh»»tMo t4 of 8Date

Date Proj. No.
1

2

3

4

8

C

r

•

•

11

12

13

14

15

16

17

IS

II

20

21

22

23

24

as

at

27

M

31

32

33

34

C,\

dL

U/IW
-f.

H5^\0
V--C

1 / H

/V 0.

ii A I ]

1 1 » 4 * • 7 t •

Recyclable and made fnxn recycled paper.

10 11 12 IS 14 IS 1C 17 1« 10 20 «1 tt » M » t? » »



TRC ENVIRONMENTAL SOLUTIONS, INC.
Subject FLUX F<e/>'M
^r

10

11

12

13

14

15

17

1«

19

20

21

22

23

24

O, O

Sheet No.

Proj. No..

of. 8

1,40 > (0 ~3

tz& in

(m.t/jx)""]
/

0,01

14,

27

29

29

39

31

32 /\

1 2 3 4 S • 7

RecydaUe and made from recycled paper.

10 11 IS 13 14 If It 17 18 If 20 21 23 24 2S 29 27



TRC ENVIRONMENTAL SOLUTIONS, INC.
By X/U n«t» 2£D*<^7suhjart FlU* P^O^ SOBSUSfAce. Sheet No. _£?_ of 8

Date t&lrrff AT U&XL ________________ Proj. No.

. ^
ycm

„ .^.w-. m.UJC______\.oiv
1S >• i—————

17

II

19

20

21

22

23

24

(A'̂  H^, G in ik TVLTO 'S^p^^^L ]&frn* 4-o o-lcc^Sl

'^ ^UX. Hilokl ^A-lai/^

i
t
3

4

5

6

7

S

• u
10

11

12

13

14

15

ax^

1^x2.^4 Cjvv. UQ^.'d i^ .uJ .C. 4.^«L- ^>
;J* ^

it. « - £.<9S-*i
^i>^ ty A«

'Vj

VC

2*

2»

30

31

32

33

34

1 1 3 4 « 6 7 8 t 10 11 12 13 1« t» 16 17 1i 19 20 *1

Recyclable and made from recycled paper.



TRC ENVIRONMENTAL SOLUTIONS, INC.
fi..hj~t FL/J* tt°4M SOS.̂ f PAC£ Sheet No. JZL of_S_

AT OU£>X: _______________ Proj. No.

<;»£ wv--cj &j i m c o i ^ d

1

I

3

4

5

S

7

' /% .. VI 1ft /! i U _1^ V '. trU S" .4 I X . • If - S-^ __ - - \ ^

S

10

11

12

13

14

15

17

IS

21

22

23

24

25

2S

27

28

2*

M

31

32

1 * ' 4 * • ' • • 10 11 1* 13 14 18 1C 17 It If 20 21 21 2* M IS 16 »

Recyclable and made from recycled paper.



BY:.
CHKDBY.

DATE:_l£Sfi&
-L^2_DATE:

WASTE DISPL-AL, INC.

TABLE 1
UPWARD SUBSURFACE FLUX

SHEET NO. OF
PROJECT NO. 94-256

PARAMETER

Concentration

Density of fluid,
average
Pressure, below
slab, gauge (PI)
Pressure,
subsurface,
gauge (P2)

Soil gas
conductivity (K)

Diffusion
coefficient in
free air (Dai)
Medium,
dominant
Porosity, air-
filled
Porosity, total

Advective flux

Diffusive flux
Raioof
diffusive to
advective flux
Total flux

DIMENSIONS

-

M/LA3

M/L/TA2

M/L/TA2

L/T

LA2/T

-

-

-

mole/LA2/T

moIe/LA2/T

'

mole/LA2/T

UNITS
ppbv or g-

mole/lE9g-
mole

grams / cubic
centimeters

inches of water
column

inches of water
column

cm/sec

sq.cm/sec

-

-

-
g-mole/

sq.cm/sec
g-mole/

sq.cm/sec

-

g-mole/
sq.cm/sec

VINYL CHLORIDE BENZENE METHANE
AVERAGE

266.3

1.20E-03

0

0.005

3.90E-06

0.106

Fill

0.43

0.5

-6.05E-18

-6.21E-16

103

-6.27E-16

MAXIMUM

1039

1.20E-03

0

0.01

1.42E-05

0.106

Fill

0.43

0.5

-1.72E-I6

-2.42E-15

14

-2.59E-15

AVERAGE

2.0

1.25E-03

0

1.3 .

4.68E-09

0.088

Sludge

0.418

0.45

-1.36E-20

-4.35E-18

320

-4.36E-18

MAXIMUM

19590

1.79E-03

0

14.5

1.40E-08

0.088

Sludge

0.418

0.45

-3.10E-15

-4.26E-14

14

-4.57E-14

AVERAGE

2.17E+08

1.25EXB

0

1.3

4.68E-09

0.203

Sludge

0.418

0.45

-1.47E-12

-I.09E-09

739

-1.09E-09

MAXIMUM

3.60E+08

1.79E-03

0

14.5

1.40E-08

0.203

Sludge

0.418

0.45

-5.69E-11

-1.8 IE-09

32

-1.86E-09

NOTES

5,6

4

4.7

IA3

1) Subsurface temperature, assumed (degrees F) = 64
2) Molar volume of ideal gas (cc/g-mole) = 23872
3) Acceleration of gravity (cm/sA2) = 980
4) Pressure unit conversion: I.01E+06 dynes/sq.cm
5) Density of air at a pressure of 1 atm (g/cc) = 1.20E-03
6) Atmospheric pressure (Ib/sq.in) = 14.695
7) Vinyl chloride located in fill layer, while benzene and methane located in sludge material layer where higher pressures were measured.

406.800 inches of water column

DRAFT
VERSION (1/28/98.1039AM)

Flux cafe. Flux
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waste. It is important to specify the molecular weight of this
separate organic phase for this Raoult's law calculation of Keg.

7.2.1.4 Estimation of effective dif fuflivity. The

diffusivity of specific compounds, as reported in the literature,
assumes that the diffusion occurs in free air. In a land
treatment operation, diffusion of vapors out of the soil must
take place within the confines of the air- filled voids within the
soil. This characteristic of soil is referred to as the air
porosity. The ratio of effective diffusivity of a constituent in
the soil to its diffusivity in air can be described by the
following equation:

Da
where ,

D = effective diffusivity of constituent in soil;

D_ « diffusivity of constituent in air;
cl

e » air porosity of soil; and
e
T - total porosity of soil.

When air porosity and total porosity are the same (i.e., for
dry soil) , this equation reduces to:

Da » '
Total porosity refers to the fraction of the land treatment
medium that is made up of nonsoil (or nonsolid) materials, i.e.,
the sum of the void space, water- filled space, and space occupied
by the oil in the applied waste.

Soil air porosity undergoes substantial changes over time as
soil dries out and when moisture is added by rainfall or by
watering. As a result, accurately accounting for soil porosity
in an analytical model is difficult. The use of average or

7-11
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MffiMfen Coefflctaflfe fti Air end fftfw f 7*t

SELECTED METHODS OF ESTIMATING GASEOUS
DIFFUSION COEFFICIENTS OF ORGANICS IN AIR

The criteria for choosing a specific estimation technique include
(1) ease of use, (2) availability of input data, and (8) accuracy of results
for a general chemical population. Of those listed in Table 17-1, only the
first two fulfill all of these requirements. Both methods estimate the
gaseous diffusion coefficient from the structure of the chemical, although
neither can distinguish between isomers.

The -FSG method is much easier and less time-consuming than the
WL method and is reportedly applicable to non-polar gases at low to
moderate temperatures. Jarvis and Lugg [6] state that the method is
most accurate for chlorinated aliphatics and that aromatics, alkanes, and
ketones deviate ±5% from the measured value. It does not give accurate
estimates for esters and alcohols higher than C| and CT respectively. The
reported average absolute error of 7.6% is based on values of the atomic
diffusion volume, a parameter which is derived from measured diffusion
coefficient values.

The WL method, as mentioned earlier, is very similar to the theo-
retical expression derived by Chapman and Enskog and is applicable to
many kinds of compounds over a fairly wide temperature range. It is a
much more tedious computation, since parameters such as the collision
integral and characteristic length must be calculated by additional
approximations. However, as shown in Table 17-2, the average errors
obtained with this method are considerably less than those of the FSG
method for some classes of chemicals, particularly nitrites, glycols, and
aromatic esters.

FSG Method. The method of Fuller, Schettler and Giddings [4] Is
most accurate for non-polar gases at low to moderate temperatures. Its
accuracy is poorest with the polar adds and glycols (Table 17-2); min-
imal error is associated with the aliphatics and aromatics. The method Is

. based on the following correlation:

(17-12)

i

• i
i
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TABLE 174

Somt Physical Properties crfAJLi

TABLE 17-4

Atomic and Structural Diffusion
Volume Increments8

(cm'/mol)

78.8 K
3.711 A

towon Jirvti ind Lugg (6). V«lu*
ofc/kind a. obudmd from

function.

AV.

S

0
N
Cl
8
Aromatic end
hetcrocycllc rings

cg£)
<3&)

5.48
(849)

(194)
(174)

-20 A
i. Vihitf inparenthtNiartbtttdupaii

ftw <fit> polntti
Saumn Puller. Schatter, and

(Rtprfntetf w«i pwnOMAM
tfi* Amwteut Chwiletl

TABLE 17-8

AddHhre Volum* Incrtmwts tor Calculating
HB«Molir Volume, VB

Atom

C
*H
O (except as noted below)

In methyl esters and tthert
In ethyl esters and ethers
In higher esters and etherf
In Midi
Joined to S,P,N

N
Double bonded
In primary amines
In secondary amines

Source: Raid, tttl. [tTJ. (Repftifrf*

Increment
(cmVmol)

14.8
3.7
7,4
9.1
93

11.0
124
8-3

154
104
124

Atom

Br
Cl
F
1
S
Ring

3-M«nbtred

5«limberad
64tenbered
Naphthilent
An th recent

rift permtafen *om MsOnw^V Oaak

(cm»/mol)

27JO
244
8.7

374
254

-8.0

-114
-1SJO
-sao
-474

ag

J.

T

'•' ;•
M

0



TMJ

(4) Calculate V» by adding the incremental values for the
atoms listed in Table 174; for molecules containing atoms
not lilted hi this table (except P), calculate the LeBaa
volume, VB, from Table 17-6 and use 87.5% of this value as
the atomic diffusion volume.

(5) Calculate £M using Eq. 17-12 for the temperature and
pressure (P) of interest. P will usually be 1 atm.

CnmpltlT-t
Into air it 2S*C tad 1 •tm.filvMM, • 126,59 s/moL

(1) Rom Trtto 17-3,

lA« 2857 iftnof and VA - 20.1 em»/nol

(2) CileuhMM,

(3) OleuhUV, for m-cUorotolueiM from Table 174:

7(0}
700
1(0)

7(1&S) C =

- K-20J2) 7.M.4Z.

(4) UiJnjEq. 17-12,

Tti d«i«tiontt +13* from the UUtit«rtV*]ue, 6X5x10'* cm1

Exunpta17<2

(1)

09 V.of CCHf)iCHI aanat bi d l̂onlaed by utbg Tfcbto 174. The UBu
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TABLE I. DEFAULT LOW DENSITY SOIL CHARACTERISTICS

^toil Texture OasT)

HELP

1
2
3
4

5
6
7
8

6^N^**-

10
11
12
13
14
15
21

USDA

CoS
S

FS
LS
LFS
SL
FSL
L

SiL

SCL
CL

SiCL
SC
SiC
C

G

uses
SP
SW
SW
SM
SM
SM
SM
ML
ML
SC
CL
CL
SC
CH
CH

<3P

/Total ]
Porosity i
vol/voj^

0.417
0.437
0.457
0.437
0.457
0.453
0.473
0.463
£so£)
0.398
0.464
0.471
0.430
0.479
0.475
0.397

Field
Capacity
vol/vol

0.045
0.062
0.083
0.105
0.131
0.190
0.222
0.232
0.284
0.244
0.310
0.342
0.321
0.371
0.378
0.032

Wilting
Point

vol/vol

0.018
0.024
0.033
0.047
0.058
0.085
0.104
0.116
0.135
0.136
0.187
0.210
0.221
0.251
0.251
0.013

Saturated
Hydraulic

Conductivity
cm/sec
1.0x10*
5.8x10-'
3.1xlfrJ

1.7x10*
1.0x10*
7.2x10"
5.2x10"
3.7x10"
1.9x10"
1.2x10"
6.4xlO-J

4.2xlO'J

3.3xlOJ

2.5xlO5

2.5xlO'J

3.0x10'

constant presenting the effects of various
fluid constants and gravity, 21 cmVsec

total porosity, vol/vol
residual volumetric water content, vol/vol
bubbling pressure, cm
pore-size distribution index, dimensionless

«*
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TABLE 2. MODERATE AND HIGH DENSITY DEFAULT SOILS

(Soil TextureJClass

HELP

22

23

24

25

26

27

28

(D
16

17

USDA

L
(Moderate)

SiL
(Moderate)

SCL
(Moderate)

CL
(Moderate)

SiCL
(Moderate)

SC
(Moderate)

SiC
(Moderate)

C
(Moderate)

uses
ML

ML

SC

CL

CL

SC

CH

CH

Liner Soil
(High)

Bentonite
(High)

/TotaT\
Porosity
Vol/vol;

0.419

0.461

0.365

0.437

0.445

0.400

0.452

(pA5l)

0.427

0.750

Field
Capacity
vol/vol

0.307

0.360

0.305

0.373

0.393

0.366

0.411

0.419

0.418

0.747

Wilting
Point

vol/vol

0.180

0.203

0.202

0.266

0.277

0.288

0.311

0.332

0.367

0.400

Saturated
Hydraulic

Conductivity
cm/sec
1.9xias

9.0x10*

2.7x10*

3.6x10*

1.9x10*

7.8xlfr7

1.2x10*

6.8xlO-7

l.OxlO*7

3.0x10-*

3.5.2 Default Waste Characteristics

Table 4 provides a summary of default moisture retention values for various waste
layers. Municipal waste properties provided in Tchobanoglous et al. (1977) and
Equations 6 and 7 were used to determine the total porosity, field capacity, and wilting
point of a well compacted municipal waste. The field capacity and wilting point were
calculated using Tchobanoglous et al.'s high and low water content values, respectively.
Oweis et al. (1990) provided information on the in-situ saturated hydraulic conductivity
of municipal waste. Zeiss and Major (1993) described the moisture flow through

21



TABLE 3. DEFAULT SOIL TEXTURE ABBREVIATIONS

US Department of Agriculture

G
S
Si
C
L
Co
F

Unified Soil Classification System

G
S
M
C
P
W
H
L

Definition

Gravel
Sand
Silt
Clay

Loam (sand, silt, clay, and humus mixture)
Coarse
Fine

Definition

Gravel
Sand
Silt
Clay

Poorly Graded
Well Graded

High Plasticity or Compressibility
Low Plasticity or Compressibility

municipal waste and the effective moisture retention of municipal waste, providing
infonnation on waste with dead zones and channeling. In addition, Toth et al. (1988)
provided information on compacted coal-burning electric plant ash, Poran and Ahtchi-Ali
(1989) provided infonnation on compacted municipal solid waste ash, and Das et al.
(1983) provided information on fine copper slag.

The total porosities of the ash and slag wastes were determined using a phase
relationship at maximum dry density. The field capacities and wilting points of the ash
and slag wastes were calculated using the following empirical equations reported by
Brakensiek et al. (1984):

22



ATTACHMENT C.1.5

TftC



IB/31/1997 IB:22 5629B7361B PTS LABORATORIES PAGE 82

UJ

,5

Sieo rUf *
&•*itlo.ga,

~ •. •

•.

88
« «r

I* II

n
I-

••;



ATTACHMENT C.I.6

TWC



Wright
Engineering
Associates

SOSECoauooawethhAv&.Ste.J
Futtettaa.CA. 92832
Phone (714)7384143
Fix (714)7384144

Novembers, 1997

TRC Environmental Solutions, Inc.
221 Technology Drive
Irvine, CA 92618

Roberto Puga, R.G.
Project Manager

Re: Ventilation Assessment

Brother's Machine and Tool, Inc.
9843 S. Greenleaf Ave.
Santa Fe Springs, CA

Roberto •

SUMMARY

A natural gravity ventilation system is installed in this building. The ventilation air exchange
ratings for the system exceed recommended rates for industrial machine shop environments.
There is no perceived need for additional mechanical ventilation.

SITE INSPECTION OBSERVATIONS

Building -
The subject bunding we inspected this morning Is 40* wide x 140' long, a prefab metal building
structure with corrugated sheet steel siding and roof. Roof ridge is on the 140' length with Aw He i
minimum clearance 16'(low point south and north walls) and peak ridge elevation 24'. Small °"
single story offices with open mezzanine above are located at the front (east) end of the building.
The bunding houses a machine shop with manually operated metal lathes and machining
equipment. The building footprint is 5,600 square feet; the volume 112,000 cubic feet

Air Inlets -
A I2*w x 16' fufl height rollup door is located on the south wan and is kept open during an
operating hours for equipment access, shipping and receiving, ambient light and inlet ventilation
air, according to the owner. Enrique. There is an additional 3' x 6*8" man door on the west wall
which is also maintained open. These Inlets represents 212 square feet of open area.
Roof Ridge Ventilators •
The roof is provided with a natural gravity roof ridge ventilator. The ridge ventilator Is continuous
for the first 100' of building; the west 40' section (a later addition) Is provided with (3) 4' ridge
ventilator sections. The "throat width" of the ridge vent appears to be 18". This totals 112' of 18"
ridge vent; 168 square feet of open area.

^^^



TRC Environmental Solutions, Inc. - Roberto Puga
Ventilation Assessment
Novembers, 1997 page 2

Ridge Ventilator Ratings •
The 18" ridge ventilator is rated for a minimum of 497 cubic feet per minute (CFM) at 20' stack
height and 10F temperature differential, as shown in the manufacturer's ridge ventilator ratings
included in the attachments. Thus, 112' of ridge vent Is rated at

• 112'©497 = 55,664 CFM.

Recommended Ventilation Rates -
Also included in the attachments is a summary of "Recommended Air Changes" for industrial
ventilation applications. For machine shops, the recommendation is 3 to 6 minutes per change
(10 to 20 air changes per hour). For building volume of 112,000 cubic feet, those
recommendations result in:

• 3min/airch.(20airch.perhour) = 37,300 CFM
• 6min/airch.(10airchperhour) = 18,700 CFM

VENTILATION SUMMARY
• Recommended •

• Existing Gravity Ventilation -
- rated at 100% ridge vent
- rated at 150% inlet air opening

18,700 to 37,300 CFM

55,664 CFM (2.0 minutes/air change)
46,828 CFM (2.4 minutes/air change)

CONCLUSION
The existing gravity ventilation system is more than adequate to meet recommended ventilation
rates with the rollup door wide open. No additional ventilation system is considered necessary,
unless driven by other IAQ issues.

Please do call if I can be of further assistance.

Best Regards,

California License M16502

Attachments: (3)



THE ROMLAIR FAMILY OF
VENTILATORS AND EXHAUSTERS

USEFUL INFORMATION

MODELS RR MODEL RS

MODEL DV
MODEL

PFD, APB, SPF

MODELS TB, TO
MODELS

VED, VB, VBS

MODEL ST

MODELS
LLD, LS, LSS

DEFINITIONS

STACK HEIGHT • Distance In ft from middle of intake
area to roof ventilator.
WIND SPEED -Average wind speed In miles per hour fora
given locale.
TEMPERATURE DIFFERENTIAL* Average difference In
degrees fahrenhelt of Inside and outside temperature.
CFM • Ventilator performance rating measured In cubic
feet per minute.
FPM • Air velocity measured In feet per minute
STATIC PRESSURE • The measure of force (expressed In
Inches of water) exerted by a fan to overcome the resist-
ance of a ventilating system.

RECOMMENDED AIR CHANGES

MODELVBO

INSTALLATION
Bakeries
Galvanizing Plants
Garages
Generator Rooms
Glass Plants
Heat Treating Rooms
Machine Shops
Plating Rooms
Shops (Light Mfg.)
Shops (Heavy Mfg.)
Shops (Plant)
Warehouse
Woodshops

MINUTES PER CHANGE
3-5
1-3

6-1
2-5
1-2

3-6
1-5

5-10
1-5
1-3

10-30
3-6

MODEL ROF MODEL CBF

INDEX
MODEL PG. MODEL PG.

RR 3-4 VB 6-9
B 4 VED 8-9
DD 4 LS 10-11
C 4 LLD 10-11
RS 5 TD 12-13
ST 6 TB 12-13
DV 7 APB 14-15
SPECIAL
PRODUCTS 7 PFD 14-15

MODELS
! #556,

MODEL
VBO
PBS
VBS
LSS

SPF, RDF. CBF
#611
#1500
#556
AB

#611

PG.
16
17
17
17
IB
19
19
19
20

USEFUL SIZING FORMULAS

Blda content feu, ft),
Air change (In mia) • Total CFM req.

Bldg. content (cu.fi)
CFM proposed

CFM

• Air change In mln.

Sq.ft. opening

FPM MPH €



VENTILATORS
P.V and P.CV SERIES

Romla Ridge Ventilators are ideal for steel buildings
and other applications requiring an inconspicuous high
volume exhaust vent Install on peaks, flat roofs or on
curbs.
The RV Series is a standard 10* section, complete with
end caps for single unit installations. The RCV Series is
a continuous ventilator, and the 10* sections are spliced
together with Join Plates to provide any required
length. All assembly is easily performed from the roof
except for joining the damper operator bars.
Knocked down construction is available for overseas or
distant shipping points. Complete drawings and instal-
lation instructions are provided for both K.D. and
assembled units.

ACCESSORIES
Optional dampers can be provided as illustrated on the
opposite page. Operators of both types #1 and #2 are
trouble free and damper raises and lowers to any
position.
BIRD SCREENS
Removable bird screens are available at Vi" mesh x
GA. galvanized wire or .051 expanded aluminum.
PAINTING C
Optional high adhesion white enamel and other colon
available at extra cost

ĈAPACITY — CFM PER LINEAL FOOT Af
STACK
HEIGHT

10-

K

^ 20'

30*

4ff

TEMP. DIFF.
10
15
20
25
30

"iim!jfci. 10
^̂  15

20
25
30
10
15
20
25
30
10
15
20
25
30

RV-4
103
108
110
112
115
109
114
119
121
128
114
120
128
133
140
119
128
134
145
154

RV-6
155
162
165
167
173
166
173
180
185
194
173
181
194
201
213
160
194
204
220
234

RV-9
232
243
248
250
260
248
259
270
277
291
259
272
291
303
320
270
291
306
331
351

RV-12
310
325
331
334
347
331
345
360
369
388
345
363
388
403
427
359
388
408
441
468

RV-15
387
406
413
417
433
414
431
449
461
484
431
454
484
505
532
449
484
510
552
585

RV-18
465
487
496
501
520
497**
519
540
554
581
519
545
582
605
640
540
582
612
661
703

RV-24
620
650
662
668

. 694 .
*̂B52
690
720
738
776
690
726
776
806
854
718
776
816
882
936

* Based on 5 mile wind conditions and 150% Inlet area of building to ventilator area



DAMPER OPERATORS
L_

— L MINUS V

iff
RIDGE TYPE

D

•4- L MINUS 1"—'
CURBTYPE

MODEL
RV-4
RV-6
RV-9
RV-12
RV-15
RV-18
RV-24

A
4
6
9

12
15
18
24

B
11-%
13-%
16-%
22-%
25-%
35-%
44

C
7

10-Y4
14-V4
18-'/4

24
30

38-%

D
10-%
15
22

28-%
36
44
58

E
2-%
>-78
2-%
3-V4
3
4
5

F
MAX.
15-%
17-%
20-%
26-%
29-%
43-%
52

G
2
2
2
2
2
3
3

•GALV.
GA.
24
24
24
24
22

20/22
20/22

•Inner §<pport Structures are 18 and 20 GA.

Slip type Join Plates provide a unique arrangement for
joining RCV series units. Romlair's method permits
sections to telescope together without the need for sepa-
rate fasteners.

TYPICAL MULTIPLE
UNIT SPLICE

Type 1 is a pull to open, release to close operator for RV
series single units. A chain catch is provided in the
ventilator with 20* chain as standard length. Not to be
used for more than one 10* section.

y — r""-- —— ̂

r =4t. —— . — .,^v f ^_i ——— — :• • —————————— i^J

Type 2 damper is for continuous RCV series. The chain
sprocket gear operates an Acme threaded screw to
provide added leverage for operating many sections.
See schedule below. Standard chain lengths is 40' (20*
loop).

MAXIMUM LENGTH PER OPERATOR
TYPE 2 ONLY

RV-4
100'

RV-6
irxy

RV-9
100'

RV-12
7ff

RV-15
60*

RV-18
50*

RV-24
30-

WEIGHT PER 10' SECTION
68 86 106 169 253 294 462

OPTIONAL OPERATOR
ARRANGEMENT

When standard below the unit operation
of dampers is prohibitive, optional remote

damper controls can be supplied. This is accomplished
by diverting the chain to column or sidewall with idler
pulleys. Type 1 operator requires single wheel pulleys
and chain catch. Type 2 operator requires a chain

.diverting assembly and double wheel pulleys. Idler
pulleys should be spaced approximately 10 feet apart
and also where a change of direction is required.

SHORT FORM SPECIFICATIONS
Furnish and install where indicated on drawings, ROM-
LAIR Model (*RV or RCV) Ridge ventilators as manu-
factured by Romla Company, Gardena, California.
Specify if dampen or screen is required.
•Preceding the throat width is the Model number
indicating RV for single units or RCV for continuous
ventitotors. I
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f 20921 BARCLAYS CALIFORNIA CODE OF REGULATIONS Title 27

* w WBMM*«a«« «M*r MV*M«*vii*a ••••••• •»»••**••*' ••••» •WC^WB*** y* • ig^pa* ••»•••» ••» •

posal she are controlled fa accordance with the following requtreme
•"̂ (1) The concentration ol nielhane gas must not exceed l.ii* by i

c

(2) new poslclosure activities that may jeopardize the integrity of pre-
viouslyclosed sites or pose a threat lopublic health andsafetyorlheenvi-
ronment.
NOTE: Authority cited: Sections 40502 and 45020. Public Resources Code: and
Section 66796 J2(d|. Government Code. Reference: Sections 43021 and 43103.
Public Resources Code: and Section 66796.22(4). Government Code.

HISTORY
I. New section filed 6-18-97: operative 7-18-97 (Register 97. No. 25).

{ 20921. CIWMB — Gas Monitoring and Control During
Closure and Postclosure. (T14:§17783)

(a)Toprovide for the protection of public health and safety and the en-
vironment, the operator shall ensure that landfill gases generated at a dis-

irements:
. vol-

^nme faair within on-«iig «mictnrg«.____ _
(2) The concentration of methane gas migrating from the landliDmust

not exceed 5% by volume in air at the facility properly boundary or an
alternative boundary approved in accordance withj

fc; i race gases snail be controlled to prevent adverse acute and chron-
ic exposure to toxic and/or carcinogenic compounds.

(b) The program implemented pursuant to §§20921 -20937 shall con-
tinue for a period of thirty (30) yean or until the operator receives written
authorization to discontinue by the EA with concurrence by the CIWMB
pursuant to40CFR258.61(b). Authorization loceasegas monitoringand
control shall be based on a demonstration by the operator that there is no
potential for gas migration beyond the property boundary or into on-site
structures. Demonstration of this proposal shall be supported by data col-
lected and any addition?] studies.

(c) The gas monitoring program required pursuant to §§20921 -
20937. shall be described as pan of the preliminary and final postclosure
maintenance plan.

(d) Gas monitoring and control systems shall be modified, during the
closure and poslclosure maintenance period, to reflect changing on-site
and adjacent land uses. Poslclosure land use at the site shall not interfere
with the function of gas monitoring and control systems. The operator
may request a reduction of monitoring or control activities based upon
the results of monitoring data collected. The request for reduction of
monitoring or control activities shall be submitted in writing to the EA.
NOTE Authority cited: Sections 40502 and 45020. Public Resources Codr. and
Section 66796.22(d). Government Code. Reference: Sections 43021 and 43103,
Public Resources Code: and Section 66796J2(d). Government Code.

HISTORY
L New section fifed 6-18-97; operative 7-18-97 (Register 97. No. 25).

5 20929. CIWMB—Monitoring (T14:§17783.3)
<a)Toensure that the conditions of §20921 are met. the operator shall

Implement a gas monitoring program at the disposal site fa accordance
with (he following requirements:

(1) the gas monitoring network shall be designed by a registered civil
engineer or a certified engineering geologist, and shall ensure detection
of (he presence of landfill gas migrating beyond the landfill property
boundary and also into co-she structures; and

(2)The monitoring network shafl be designed to account for the fol-
lowing specific site characteristics and potential migration pathways or
barriers, including, but not limited loc

(A) local son and rock conditions:
(B) hydrogeologkal conditions at the disposal site;
(Q locations of buildings and structures relative to the waste disposal

(D) adjacent land use. and inhabitable structures within 1000 feet of
<he disposal site property boundary:

(E) man-made pathways, such as underground construction: and
<f) »« nature and age of waste and hs potential to generate landfill gas.

NOTE Authority Cited: Sections 40502 and 45020, Public Resources Code: and
Section 66796J2(d). Government Code. Reference: Sections 43201 aad 43103.
Public Resources Code: and Section 66796J2(d). Government Code.

HISTORY
I. New section fifed 6-1*47: operative 7-18-97 (Rejtaer 97. No. 25).

5 20925. CIWMB — Perimeter Monitoring Network.
(114:517783.5)

(a) Location
(1)Peruneter subsurface monitoring wells shall be inslalledaround the

waste deposit perimeter but not within refuse. The entire perimeter of the
disposal site may not warrant the installation of monitoring wells, b this
case, the operator shall demonstrate to the satisfaction of the EA dial gas
migration could not occurdue to geologic barrien and thatno inhabitable
structure or other property such as agricultural lands within 1.000 feel of
the property boundary are threatened by gas migration.

(2) Perimeter monitoring wells shad be located at or near the disposal
k site property boundary. The operator mayestabfish an alternate boundary
' closer to the waste deposit area based on a knowledge of the site factors
fin §2092X*X2). When compliance levels are exceeded at the alternate
boundary, the operator shall install additional monitoring wells closer to
the property boundary, pursuant to §20937.

(b) Spacing
(1)The lateral spacingbetweeaadjacentmanitoring wells shall not ex-

ceed 1,000 feet, unless it can be established to the satisfaction of the EA,
in §20923(aX2).

(2) The spacing of monitoring wells shall be determined based upon,
but not limited to: the nature of the structure to be protected and its prox-
imity to the refuse. Wells shall be spaced to align with gas permeable
structural or stratigraphk features, such as dry sand or gravel, off-she or
on-site structures, and areas of dead or stressed vegetation (bat might be *
due to gas migration.

(3) Probe spacing shall be reduced as necessary to protect persons and
structures threatened by landfill gas migration.

(c)Depth
(1) The depth of the wellbore shall equal the maximum depth of waste

as measured within 1,000 feet of the monitoring point The number and
depths of monitoring probes within the wellbore shall be installed in ac-
cordance with the following criteria, except as specified fa Kc)(2).

(A) a shadow probe shall be installed 5 to 10 feet below the surface;
(B) an intermediate probe shall be installed at or near half the depth of

the waste;
(Q a deep probe shall be set at or near the depth of the waste;
(D)the specified depths ofmmitoringprobeswiu^ the wellbare shall

be adjusted, based on geologic data obtained during drilling, aad probes
shall be placed adjacent to soils which are most conductive to gas flow;

(E) All probes shall be installed above the permanent low seasonal wa-
ter table, above andbdowpercrud ground water.andabovebedrcck; aad

(F) When the depth of the waste does not exceed 30 feel, the operator
may reduce the number of probes to two. with one probe located in the
shallow zone as indicated above, and the other located adjacent toperme-
able soils at or near (be depth of the waste.

(2)Exclus5onsccmodifications to f;cXl)maybe requested fc» certain
disposal sites (Le« finedpits. cat and trench, and canyon fills). When con-
ditions Umh the practicalhy or donotwanant the instalUtico depth crite-
ria, (he cf̂ erator shaO propose an aheirute system of eooivalent probe
depths. The proposal must demonstrate to the satisfaction of the EA, pat
probes located at (hese depths are sufficient to detect migrating landfill
gas and provide protection to public health aad safely and me environ-

(3) The EA nay require an increase fa (he number of monitoring
probes, the depth of the wellbore. or modify the depths of monitoring
probes wilhfaawellbore toerisurecornplianee whh§20921(a). Tbeoper-
ator is not precluded from imTizfagex^gg«moriitor»gr«obe* of an
ahemate design, when the operatordemcnslates to the satisfaction of the
EA. oat such probes have been installed faamanner that ensures the de-
tection of landfill gas migrating from the disposal site.

(d)Monhormg Wefl Construction
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Air Toxics "Hot Spots" Program
Revised 1992

Risk Assessment Guidelines

Prepared by the:

Toxics Committee of the California Air
Pollution Control Officers Association (CAPCOA),

in consultation with the
Air Toxicology Unit

Air Toxicology and Epidemiology Section
Office of Environmental Health Hazard Assessment

and the
Special Projects Section

Toxic Air Contaminant Identification Branch
Air Resources Board

PROPERTY OF



Table HI-6

OEHHA and U.S. EPAxfancer)potency Values

Substance Unit Risk (uo/m3) "L Reference6

Acetaldehyde
Aery 1 amide
Acrylonitrile
Arsenic

2r2E-6 2.7E-6 ZRZS OEHHA-ATES/ARB
1.3E-3
2.9E-4
3.3E-3

Arsenic compounds (Inorganic) 3.3E-3 -
Asbestos [1.9E-4/100 fibers/ra3]8

(and its salts)
•Beryllium
B1s(chloromethyl)ether
1,3-Butadiene 2r8E-4
Cadmium
Cadmium compounds
Carbon tetrachloride bChlorinated dibenzo-p-dioxins
(as 2,3,7,8-equivalents)bChlorinated dibenzofurans
(as 2,3,7,8-equivalents)

Chloroform
Chlorophenols
Pentachlorophenol
2,4,6-Trichlorophenol

Chloroprene
Chromium (hexavalent)
Coke oven emissions

l,2-D1bromo-3-chloropropane (DBCP)
p-D1chlorobenzene

(1,4-Dichlorobenzene)
3,3'-D1ch1orobenzidene
Di(2-ethylhexyl)phthalate (OEHP)
1,4-Dioxane hOloxins (chlorinated)
(see chlorinated dibenzo-p-dioxins)

Epichlorohydrin
Ethylerie dibrom1.de
(1,2-Dibromoethane)

Ethylene dichloride
(1,2-Dichloroethane)

Ethylene oxide
Formaldehyde ir3C-S

2.4E-3
1.3E-2
1.7E-4
4.2E-3
4.2E-3
4.2E-5
3.8E+1

3.8E+1

5.3E-6

4.6E-6
2.0E-5
1.3E-7
1.4E-1
6.2E-4

2.0E-3
1.1E-5

3.4E-4
2.4E-6
7.7E-6

2.3E-5
7.1E-5

2.0E-5

8.8E-5
6.0E-6

ZRXS

IRIS/OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-ATES/ARB
OEHHA-ATES/ARB
OEHHA-ATES/ARB
OEHHA-RCHAS
OEHHA-RCHAS
IRIS
OEHHA-RCHAS
OEHHA-ATES/ARB
OEHHA-RCHAS
OEHHA-ATES/ARB
OEHHA-RCHAS, ATES
OEHHA-RCHAS, ATES/ARB

OEHHA-RCHAS,ATES/ARB

OEHHA-ATES/ARB

OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS
IRIS

OEHHA-RCHAS
OEHHA-RCHAS

OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS .

OEHHA-RCHAS
OEHHA-RCHAS, ATES/ARB

OEHHA-RCHAS, ATES/ARB

OEHHA-ATES/ARB
IRIS OPHHA-ATES/ARB

HI-25



Table HI-6 (continued)

OEHHA and U.S. ERA Cancer Potency Values

Substance Unit Risk

Furans (chlorinated) (see chlorinated
6ase44ne vapepfi lr2E-6
Hexachlorobenzene 5.1E-4
Hexachlorocyclohexanes 1.1E-3
Hydrazine 4.9E-3
Methylene chloride (Oichloromethane) l.OE-6
Nickel and nickel compounds 2.6E-4
N-Nitrosodiethylamine l.OE-2
N-Nitrosodimethylamlne 4.6E-3
p-Nitrosodiphenylamine 2.6E-6
N-Nitrosodl-n-butylamine 3.1E-3
N-Nitrosomethylethylamine 6.3E-3
N-Nitrosodi-n-propylamlne 2.0E-3
N-Nitrosopyrrolidine 6.0E-4
PCBs (Polychlorinated biphenyls) 1.4E-3
PAHs (Polycycllc aromatic
hydrocarbons) including, but
not limited to:
Benz[a]anthracene 1.7E-3
Benzo ibjfluoranthene 1.7E-3
Benzo ;k]fluoranthene 1.7E-3
Benzo 'ajpyrene 1.7E-3
D1benz[a,h]anthracene 1.7E-3
Indeno[l,2,3-cd]pyrene 1.7E-3

Perchloroethylene 5T8E-7 5.9E-6
(Tetrachloroethylene)

Propylene oxide 3.7E-6
Trichloroethylene 2.0E-6
Urethane $_9P-4
VinyT^lorlde^) Ĉ J

(ug/m3) -1 Reference6

dibenzofurans)
E3r6-3PPra'*3 GEHHA-RGHAS

OEHHA-RCHAS
OEHHA-RCHAS
IRIS
OEHHA-ATES/ARB
OEHHA-ATES/ARB
OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS
IRIS/OEHHA-RCH,
OEHHA-RCHAS
IRIS/OEHHA-RCH,
OEHHA-RCHAS

Ref.l
Ref.l
Ref.l
Ref.l
Ref.l
Ref.l

EPA/Refr2T3 OEHHA-ATES/ARB

IRIS
OEHHA-ATES/ARB

^ OEHHA-RCHAS
J OEHHA-ATES/ARB

a - A conversion factor of 100 fibers/0.003 mlcrograms can be multiplied by a
receptor concentration of asbestos expressed In terms of mlcrograms per cubic
meter (ug/nO to yield flbers/nT (EPA. 1985. Airborne Asbestos Health Risk
Assessment Update). Unless other information necessary to estimate the
concentration (flbers/nr) of asbestos at receptors of interest is available,
the use of the aforementioned conversion factor Is an option.

b - See Appendix G for the methodology for calculating 2,3,7.8-equivalents for
Chlorinated Oibenzo-p-D1ox1ns and Chlorinated Dibenzofurans.
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Table HI-8

Noncancer Aeeepfeable Reference Exposure Level£""(Chronic)
^^ -*

/Inhalation*
Substance Reference1*

Acetaldehyde
Aero le in
Aery 1 amide
Acrylonitrile
Ammonia
Arsejtiĉ sv
•Senzenê J
TJSnzl dine (and its salts)
Benzyl chloride
Beryllium
Bromine
Bromine compounds
Hydrogen bromide
Bromine pentaf luoride

Cadmium
Carbon tetrachloride . AChlorinated dibenzo-p-dioxins '
(as 2,3,7,8-equivalentsl

Chlorinated dibenzofurans
(as 2,3,7,8-equivalents)

Chlorine
Chlorobenzene

(monochlorobenzene)
Ch 1 orof 1 uopocarbons
Chloroform
Chlorophenols
2-Chlorophenol
Pentachlorophenol
Tetrach 1 oropheno 1 s

Chloropicrin
Chloroprene
Chromium (hexavalent)c
Copper
Cresols (o, m, p)
Dibenzodioxins (chlorinated)
(see chlorinated dibenzo-p-dioxins)

Dibenzofurans (chlorinated)
(see chlorinated dibenzofurans)

1 , 2-D 1 bromo-3-ch 1 oropropane
(OBCP)

9.0E+0
2.0E-2
C7.0E-1}
2.0E+0
l.OE+2
$,,0̂ -̂

C"~7.1E+lT̂
{l.OE+1}
1.2E+1
4.8E-3
1.7E+0

2.4E+1
1.7E+0
/o 5E+OT
{2.*4E+0}
{3.5E-6J

{3.5E-6}

7.1E+0
{7.0E*1}

{7.0E+2}
{3.5E*1}

1.8E+1
2.0E-1
8.8E+I
1.7E+0
l.OE-fO
2.0E-3
2.4E+0
1.8E+2

2.0E-1

IRIS
IRIS
IRIS
IRIS
IRIS
TLV
TLV
IRIS
TLV
TLV
TLV

TLV
TLV
TPT<IKld

IRIS
Ref.l

Ref.l

TLV
IRIS

IRIS
IRIS

IRIS
. DTSC.
DTSC
TLV
HEAST
HEAST
TLV
IRIS

IRIS
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Table HI-8 (continued)

Noncancer Aeeeptab4e Reference Exposure Levels (Chronic)

Substance

Methanol
Methyl bromide
Methyl chloroform
(1.1,1-TCA) cMethylene chloride

4.4'-Methylene dianiline
(and its dichloride)

Methyl mercury
Methyl methacrylate
Mineral fibers (< IS free silica)
Naphthalene
Nickel and nickel compounds
Nitrobenzene
Nitrogen dioxide
2-Nitropropane
Ozone
Perchloroethylene
(Tetrachloroethylene)

Phenol
Phosphine
Phosphorous (white)
Phthalic anhydride
PCBs

(Polychlorinated biphenyls)
Propylene oxide
Selenium compounds
S444ea (Fesp4pab4eT 6pysla444ne)Sodium hydroxide
Styrene
Sul fates
Sulfur dioxide
Toluene
Trichloroethvlenfl*

rTTnyl chloride6 }̂
~rmyiidene chloride
Xylenes
Zinc compounds

a - Values in {} have been converted
(mg/kg/day) by assuming a 70 kg

Inhalation2
(ug/ra3)

6.2E+2
6.0E+0
{3.2E+2}

3.0E+3
1.9E+0

{l.OE+0}
9.8E+2
2.4E*1
{1.4E+1}
2.4E-1
{1.7E+0}
4.7E+2
2.0E-*-!
1.8E*2
{3.5E+1}

4.5E+1
{l.OE+1}
{7.0E-2}
{7.0E*3}
1.2E+0

3.0E+1
5.0E-1
IrSE+O
4.8E+0
{7.0E+2}
2.5E+1
6.6E*2
2.0E*2
6.4E+2

•̂"fifzghr*
3.0E+2

from oral acceptable
person breathes 20 ra

absorption occurs by the inhalation and oral routes.

Reference

TLV
HEAST
IRIS

HEAST
TLV

IRIS
TLV
TLV
HEAST
TLV
IRIS
CAAQS
IRIS
CAAQS
IRIS

TLV
IRIS
IRIS
IRIS
TLV

IRIS
TLV
TbV-
TLV
IRIS
CAAQS
CAAQS
OTSC
TLV
CAAQS
IRIS
HEAST
SPHEM

exposure levels
per day .and equal

111-42
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ANALYTICAL REPORT

LOG NO: G97-12-103

Received: 03 DEC 97

Mailed:

Mr. Roberto Puga
Environmental Solutions, Inc.
21 Technology Drive
Irvine, CA 92718

PARTIAL
REPORT OF ANALYTICAL RESULTS

Project: 94-256

Page 1

LOG NO SAMPLE DESCRIPTION, NON-AQUEOUS

12.-J.Q3=Jl._ W° I -TS- 1 30-4 . 10A
•l£-l~Q3-2 " "Tft)I-T$-~13'Q-T3A ~~^)
12-103-3 WDI-TS-131-3.8A
12-103-4 WDI-TS-132-3.10A
12-103-5 WDI-TS-132-11A

^RAMETER

Volatile Organics (8260A)
Date Analyzed
Dilution Factor, Times
1,1,1-Trichloroethane, mg/kg
1,1,2,2-Tetrachloroethane, mg/kg
1,1,2-Trichloroethane, mg/kg
1,1-Dichloroethane, mg/kg
1,1-Dichloroethene, mg/kg
1,2-Dibromoethane, mg/kg
1,2-Dichloroethane, mg/kg
1,2-Dichloropropane, mg/kg
2-Chloroethylvinyl ether, mg/kg
2-Hexanone, mg/kg
Acetone, mg/kg
Bromodichloromethane, mg/kg
Bromomethane. mq/kq

CTJenzene, mq/kq ̂
Bromotorm, mg/kg
Carbon Tetrachloride, mg/kg
Chloroethane, mg/kg
Chloroform, mg/kg
Chloromethane, mg/kg
Carbon Disulfide, mg/kg
'bromochloromethane, mg/kg

v. ————————————————— ..

12-103-1 (

12/10/97
100
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<4
<5
<10
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<1

<0.5

SAMPLES

12-103-2

12/11/97
100
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<4
<5
<10
<0.5<0ti

^9.59^
^w • 3
<0.5
<0.5
<0.5
<0.5<1
<0.5

DATE SAMPLED

32-103-3

12/11/97
100
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<4
<5
<10
<0.5
<0.5

v 0.804
<0.5
<0.5
<0.5
<0.5
<0.5
<1

<0.5

V.

12-103-4

12/11/97
100
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

J)3_DEC-97
J)3DECJ>7-
"TJ3~DtC97
03 DEC 97
03 DEC 97

12-103-5
•

12/11/97
100
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<4
<5
<10
<0.5
<0.5
7.75
<0.5
<0.5
<0.5
<0.5
<0.5
<1

<0.5

VOC Analytical Laboratories, Inc.
801 Western Avenue, Gicndalc, CA 91201 - Phone (818) 247-5737 - Fax: (818) 247-9797



ATTACHMENT C.3



ENVIRONMENTAL SOLUTIONS, INC.
By A(X Pate U/fg/57 Subject VJagt/K/ Wft/1 9t&!nJ+L (fle*±tJr<.**f*l-Rh(**t Hn J__ of

____ ( / fl c A<v bM!-&* Cwi/M* I_____ Proj. No. 9v-?jCt»Chkd. By__ Date

i*
11
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WASTE DISPOSAL INC.
SUPERFUND SITE

Project Coordinator

November 10,1997 Project No. 94-256

Ms. Andria Benner
U.S. Environmental Protection Agency
75 Hawthorne Street, #H-7-2
San Francisco, California 94105-3901

Ventilation Requirements Assessment
Facility at 9843 South Greenleaf Avenue

Waste Disposal Inc. Suoerfund Site

Dear Ms. Benner:

Pursuant to the request in your October 21,1997 letter, the Waste Disposal, Inc. Group
(WDIG) has performed an assessment of ventilation requirements for the site facility at
9843 South Greenleaf Avenue. WDIG retained Wright Engineering Associates to evaluate
the ventilation of the facility, including the following items:

• Building Conditions (dimensions, etc.)
• Air Inlets (doors, windows)
• Roof Ridge Ventilation (type, effectiveness)

Enclosed please find a copy of the Ventilation Assessment Report for the facility prepared by
Wright Engineering.

Based on the observed facility conditions, an air exchange rate of one air change per
2.0 to 2.4 minutes (25 to 30 air changes per hour) was estimated by Wright Engineering.
This air exchange rate is several orders of magnitude greater than typical risk assessment
default ah* exchange rates (e.g., 1 air exchange per day to 1 ah- change per 5 days).

Given the large estimated ah* exchange rates for this building, Wright Engineering concluded
that an additional ventilation system for this building would not significantly increase the
building's ventilation. Within the office area and restrooms, adequate ventilation is provided
by large windows. If additional ventilation in this area is required, this could be
accomplished by installation of a small room ventilator. It is important to note that the
observations from the ongoing geoprobe activities at the site indicate that the office and
restroom area of the faculty are not underlain by impacted material.

As part of the assessment of the facility, the utility connections were identified by TRC
personnel. The facility has the following utility connections:

• Electrical Service: Provided by overhead connections.
• Natural Gas: No connection.



Ms. Andria Benner
November 10, 1997
Page 2

• Water Provided by underground connection to the facility
restroom, where it is then distributed throughout the facility using
aboveground connections.

• Sewer Service: Sewer service connects only to the
facility restroom.

Inspection of the facility foundation revealed only minimal cracks and areas for potential
subsurface migration of soil gas into the building.

Also enclosed is a draft calculation of diffusive flux from subsurface soil to the facility
foundation slab. This calculation addresses the potential for migration of gases to diffuse
into the building. The preliminary findings of this calculation, which indicate that there
should not be health risks in the building due to diffusive transport of soil gases, were
presented at our November 3, 1997 Technical Exchange Meeting in Santa Fe Springs,
California. As was discussed at the meeting, the enclosed calculation does not model
advective flow. When and if pressure gradients are measured in the subsurface, advective
flow will be considered.

The results of the evaluation indicate:
• Additional ventilation would not significantly increase the building

air exchange rates.
• Diffusion of subsurface soils do not pose a health risk.
• The results of EPA's ambient air monitoring in the building did not

indicate the presence of constituents of concern.

Therefore, it is recommended that additional ambient air monitoring be performed in the
building, to assure that conditions in the facility remain acceptable.

If you have any questions or comments, please call me at (562) 692-4535.

Sincerely,

lan Webster
WDIG Project Coordinator

IW/BG:ks
Enclosures

cc: James Barton, COB Bill Nelson, ATSDR
Keith Elliott, RWQCB Darryl Petker, CIWMB
Shawn Haddad, DTSC Roberta Puga, TRC
Pat Hotra, SCAQMD Stan Smucker, Ph.D., EPA
Andy Lazzaretto, City of Santa Fe Springs Kathy Steuer, Esq., EPA, ORC
Virginia Malples, LA County DOHS Dave Taylor, EPA
Neal Navarro, COE Marilyn Underwood, Ph.D., COM Federal
Shelby Moore, Esq., WDIG John Wondolleck, CDM Federal

WDIG Members
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waste. It is important to specify the molecular weight of this
separate organic phase for this Raoult's law calculation of Keq.

7.2.1.4 Estimation of effective diffusivity . The
diffusivity of specific compounds, as reported in the literature,
assumes that the diffusion occurs in free air. In a land
treatment operation, diffusion of vapors out of the soil must
take place within the confines of the air- filled voids within the
soil. This characteristic of soil is referred to as the air
porosity. The ratio of effective diffusivity of a constituent in
the soil to its diffusivity in air can be described by the
following equation:

*9.
Da " e2a eT

where,
D = effective diffusivity of constituent in soil;

D = diffusivity of constituent in air;cl

e = air porosity of soil; and
Cl

S
T «= total porosity of soil.

When air porosity and total porosity are the same (i.e., for
dry soil) , this equation reduces to:

D_fi . e 4/3D a - ea •

Total porosity refers to the fraction of the land treatment
medium that is made up of nonsoil (or nonsolid) materials, i.e.,
the sum of the void space, water- filled space, and space occupied
by the oil in the applied waste.

Soil air porosity undergoes substantial changes over time as
soil dries out and when moisture is added by rainfall or by
watering. As a result, accurately accounting for soil porosity
in an analytical model is difficult. The use of average or

7-11
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SELECTED METHODS OF ESTIMATING GASEOUS
DIFFUSION COEFFICIENTS OF ORGANICS IN AIR

The criteria for choosing a specific estimation technique include
(1) ease of use, (2) availability of input data, and (8) accuracy of results
for a general chemical population. Of those listed in Table 17-1, only the
first two fulfill all of these requirements. Both methods estimate the
gaseous diffusion coefficient from the structure of the chemical, although
neither can distinguish between isomers.

The PSO method is much easier and less time-consuming than the
WL method and is reportedly applicable to non-polar gases at low to
moderate temperatures, Jarvis and Lugg [6] state that the method is
most accurate for chlorinated aliphatics and that aromatics, alkanes, and
ketones deviate ±6% from the measured value. It does not give accurate
estimates for esters and alcohols higher than C, and CT respectively. The
reported average absolute error of 7.6% is based on values of the atomic
diffusion volume, a parameter which is derived from measured diffusion
coefficient values.

The WL method, as mentioned earlier, is very similar to the theo-
retical erprewion derived by Chapman and Entkog and is applicable to
many kinds of compounds over a fairly wide temperature range, It is a
much more tedious computation, since parameters such as the collision
integral and characteristic length must be calculated by additional
approximations. However, as shown in Table 17-2, the average errors
obtained with this method are considerably less than those of the FSO
method for some classes of chemicals, particularly nitrites, glycols, and
aromatic esters.

FSG Method. The method of Fuller, Schettler and Giddings [4] is
most accurate for non-polar gases at low to moderate temperatures. Its
accuracy is poorest with the polar acids and glycols (Table 17-2); min-
imal error is associated with the aliphatics and aromatics. The method is
based on the following correlation:

(17-12)
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TABLE 17-3

Somt Phyiicw Iroptftitt oj Air>

r^ —
^A

e/k

"A

28.97 fl/rool_

20.1 oro»/mol
78.8 K
3.711 A

>
->

TABLE

Atofflle and Structural Diffuskm
Volumt Incrtmtnti1

(emVmoll_____

AV.

Source: Jarvii and Lugg 16], V»ki«
of t/k and a. obnliwd from
UnmrdJonn 12-Bpotirtttal
function.

0
N
Cl
S
Aromatic and
httcrocyolic rings

5.48
(5.6B)

(19.5)
(17.0)

-20.2
VikM«inp<r*rrth»Hi«r«bti«dupon
fcwdnapobiti.

BOIKCVI Futer, fehtttltr, and QUdngi
[4J. (Rtpttntud
from At Amtricui

TABLE 17-8

Additivt Volunw Inemmwtt Ibr Calculating
LtBM Molar Volumt, VB

Atom

C
'H
0 (axetpt a* nottd bdow)

In mtthyl tcttrs and tthtrt
In athyl titan and tthtn
In hlghtr ttttn and tthtn
In tcldi
JoinadtoS,P,N

N
Doubltbondtd
In primary amlne*
Iniecondaryamintt

Inenmtnt
(emVmol)

14.8
3,7
1A
fl.1
9.8

11J3
124
as

15,8
103
12XJ

Br
Cl
F
I
6
Ring

*9 il JM^ ĵl3-MamotnM
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27.0
24.8
8,7

37.0
25.8

- 8.0
-8,5
-11,5
-15.0
-30.0
-47.5

51

I

Mi
• B

Source: « «/. [17J. ODj



HnMDoa* of ChcmfcM Proptrfy estimation MMfto*

(4) Calculate V» by adding the incremental values for the
atoms listed in Table 17-4; for molecules containing atoms
not listed in this table (except P), calculate the LeBaa
volume, V|, from Table 17-5 and use 87.6% of this value as
the atomic diffusion volume.

(5) Calculate £>BA using Eq. 17.12 for the temperature and
pressure (P) of interest. P will usually be 1 atm.

Exampte17-1 c«i«u»t«tiieaiiiuitonpoetnc!«itof»
into air it 2S*C «nd 1 itm, tfvea M, -12649 s/raol.

(1) FtomTibto 174,

(" M - 20.1 cm»/mol

(2)

0^424

(3) C*teuhUV,for»<WorotoluenefroraTiWel74:

7(0) « 7(165)
7(H) • 7(1^8)
1(0) • 1(19J)
l(Rtoj) * K-203)
VB - 128.7 em'/mol

(4) UrinjEq. 17-12,

\ C. =

7.H.M2.

0-0^1

HM dotation it +13* from the Htetatun vtlue, &4S x 10~* cm' /i[«]. s 0.2.0E<o

Into lirit 23*Cind 1 •Ud.itefllt, «

(0

(2) V-Of (CH,)»CH1 wnnot te drttonined by wins TtfUi 17-4. Tba UBuvObiiM(NU*17-S)b:

3(C) - X14J8)
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TABLE 1. DEFAULT LOW DENSITY SOIL CHARACTERISTICS

Soil Texture Class

HELP

1
2
3
4
5
6
7

8

9
10
11
12
13
14
15
21

USDA

CoS
S

FS
LS

LFS
SL
FSL

L

SiL

SCL

CL

SiCL

SC

SiC
C

G

uses

SP
SW
SW
SM
SM

SM
SM

ML

ML

SC

CL
CL

SC
CH
CH

GP

Total
Porosity
vol/vol

0.417
0.437
0.457
0.437
0.457
0.453
0.473

0.463
0.501
0.398
0.464
0.471
0.430

0.479
0.475
0.397

Field
Capacity
vol/vol

0.045
0.062
0.083
0.105
0.131
0.190
0.222
0.232
0.284
0.244
0.310
0.342

0.321
0.371
0.378
0.032

Wilting
Point

vol/vol

0.018
0.024
0.033
0.047
0.058
0.085
0.104
0.116
0.135
0.136
0.187
0.210
0.221
0.251
0.251
0.013

Saturated
Hydraulic

Conductivity
cm/sec
1.0xlO-J

5.8xlO'3

3.1xlO'3

1.7xlO-J

1.0xlO'J

7.2x10"
5.2x10"
3.7x10"
1.9x10-*
1.2x10"
6.4xlO'J

4.2xlO'5

3.3xlO'5

2.5xlO-5

2.5xlO'5

3.0x10-'

a = constant representing the effects of various
fluid constants and gravity, 21 cmVsec

<t> = total porosity, vol/vol
9, = residual volumetric water content, vol/vol
fa = bubbling pressure, cm
X = pore-size distribution index, dimensionless

A more detailed explanation of Equation 11 can be found in Appendix A of the HELP
program Version 3 User's Guide and the cited references.
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TABLE 2. MODERATE AND HIGH DENSITY DEFAULT SOILS

Soil Texture Class

HELP

22

23

24

25

26

27

28

29

16

17

USDA

L
(Moderate)

SiL
(Moderate)

SCL
(Moderate)

CL
(Moderate)

SiCL
(Moderate)

SC
(Moderate)

SiC
(Moderate)

C
(Moderate)

uses

ML

ML

SC

CL

CL

SC

CH

CH

Liner Soil
(High)

Bentonite
(High)

Total
Porosity
vol/vol

0.419

0.461

0.365

0.437

0.445

0.400

0.452

0.451

0.427

0.750

Field
Capacity
vol/vol

0.307

0.360

0.305

0.373

0.393

0.366

0.411

0.419

0.418

0.747

Wilting
Point

vol/vol

0.180

0.203

0.202

0.266

0.277

0.288

0.311

0.332

0.367

0.400

Saturated
Hydraulic

Conductivity
cm/sec
1.9x10-'

9.0x10*

2.7x10*

3.6x10*

1.9x10*

7.8xia7

1.2x10*

6.8xlO'7

l.OxlO"7

3.0x10-'

3.5.2 Default Waste Characteristics

Table 4 provides a summary of default moisture retention values for various waste
layers. Municipal waste properties provided in Tchobanoglous et al. (1977) and
Equations 6 and 7 were used to determine the total porosity, field capacity, and wilting
point of a well compacted municipal waste. The field capacity and wilting point were
calculated using Tchobanoglous et al.'s high and low water content values, respectively.
Oweis et al. (1990) provided information on the in-situ saturated hydraulic conductivity
of municipal waste. Zeiss and Major (1993) described the moisture flow through

21



TABLE 3. DEFAULT SOIL TEXTURE ABBREVIATIONS

US Department of Agriculture

G
S
Si
C
L
Co
F

Unified Soil Classification System

G
S
M
C
P
W

H
L

Definition

Gravel
Sand
Silt
Clay

Loam (sand, silt, clay, and humus mixture)
Coarse
Fine

Definition

Gravel
Sand
Silt
Clay

Poorly Graded
Well Graded

High Plasticity or Compressibility
Low Plasticity or Compressibility

municipal waste and the effective moisture retention of municipal waste, providing
information on waste with dead zones and channeling. In addition, Toth et al. (1988)
provided information on compacted coal-burning electric plant ash, Poran and Ahtchi-Ali
(1989) provided information on compacted municipal solid waste ash, and Das et al.
(1983) provided information on fine copper slag.

The total porosities of the ash and slag wastes were determined using a phase
relationship at maximum dry density. The field capacities and wilting points of the ash
and slag wastes were calculated using the following empirical equations reported by
Brakensiek et al. (1984):

22
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Wrighf
Engineering
Associates

505E.CommonweshhAve*Stc.J
Fulkrtoa,CA 92832
Phone C714) 7384143
Fax (714)7384144

Novembers, 1997

TRC Environmental Solutions, Inc.
221 Technology Drive
Irvine, CA92618

Roberto Puga, R.G.
Project Manager

Re: Ventilation Assessment

Brother's Machine and Tool, Inc.
9843 S. Greenleaf Ave.
Santa Fe Springs, CA

Roberto -

SUMMARY

A natural gravity ventilation system is installed in this building. The ventilation air exchange
ratings for the system exceed recommended rates for industrial machine shop environments.
There is no perceived need for additional mechanical ventilation.

SITE INSPECTION OBSERVATIONS

Building -
The subject building we inspected this morning is 40' wide x 140' long, a prefab metal building .
structure with corrugated sheet steel siding and roof. Roof ridge is on the 140' length with Ava K<? \t
minimum clearance 16' (tow point south and north walls) and peak ridge elevation 24'. Small !&£.£•% i o'
single story offices with open mezzanine above are located at the front (east) end of the building.
The building houses a machine shop with manually operated metal lathes and machining
equipment. The building footprint is 5,600 square feet; the volume 112,000 cubic feet.

Air Inlets -
A 12'w x 16' full height rollup door is located on the south wall and is kept open during all
operating hours for equipment access, shipping and receiving, ambient light and inlet ventilation
air, according to the owner, Enrique. There is an additional 3' x 6'8" man door on the west wall
which is also maintained open. These inlets represents 212 square feet of open area.

Roof Ridge Ventilators -
The roof is provided with a natural gravity roof ridge ventilator. The ridge ventilator is continuous
for the first 100' of building; the west 40' section (a later addition) is provided with (3) 4' ridge
ventilator sections. The "throat width" of the ridge vent appears to be 18". This totals 112' of 18"
ridge vent; 168 square feet of open area.



TRC Environmental Solutions, Inc. • Roberto Puga
Ventilation Assessment
November 5, 1 997 page 2

Ridge Ventilator Ratings -
The 18" ridge ventilator is rated for a minimum of 497 cubic feet per minute (CFM) at 20' stack
height and 10F temperature differential, as shown in the manufacturer's ridge ventilator ratings
included in the attachments. Thus, 112' of ridge vent is rated at

• 112'@497 = 55,664 CFM.

Recommended Ventilation Rates -
Also included in the attachments is a summary of "Recommended Air Changes" for industrial
ventilation applications. For machine shops, the recommendation is 3 to 6 minutes per change
(10 to 20 air changes per hour). For building volume of 1 12,000 cubic feet, those
recommendations result in:

• 3 min/air ch. (20 air ch. per hour) = 37,300 CFM
• 6 min/air ch. (10 air ch per hour) = 18,700 CFM

VENTILATION SUMMARY
• Recommended - 1 8,700 to 37,300 CFM

• Existing Gravity Ventilation -
- rated at 1 00% ridge vent 55,664 CFM (2.0 minutes/air change)
- rated at 1 50% inlet air opening 46,828 CFM (2.4 minutes/air change)

CONCLUSION
The existing gravity ventilation system is more than adequate to meet recommended ventilation
rates with the rollup door wide open. No additional ventilation system is considered necessary,
unless driven by other IAQ issues.

Please do call if I can be of further assistance.

Best Regards,

o
. Wright, P. E.

California License M16502

Attachments: (3)



THE ROMLAIR FAMILY OF
VENTILATORS AND EXHAUSTERS

MODELS
MODELS TB, TD VED, VB, VBS

MODEL RDF

INDEX
MODEL PQ. MODEL PG.

RR 3-4
B 4
DD 4
C 4
RS 5
ST 6
DV 7
SPECIAL
PRODUCTS 7

VB
VED
LS
LLD
TD
TB
APB

PFD

8-9
8-9

10-11
10-11
12-13
12-13
14-15

14-15

VBO
PBS
VBS
LSS

SPF, RDF, CBF
#611
#1500
#556
AB

16
17
17
17
18
19
19
19
20

ROMLAIR
VENTILATORS f

USEFUL INFORMATION

DEFINITIONS

STACK HEIGHT - Distance in ft. from middle of intake
area to roof ventilator.
WIND SPEED-Average wind speed In miles per hourfora
given locale.
TEMPERATURE DIFFERENTIAL- Average difference in
degrees fahrenheit of inside and outside temperature.
CFM • Ventilator performance rating measured In cubic
feet per minute.
PPM • Air velocity measured in feet per minute
STATIC PRESSURE • The measure of force (expressed In
inches of water) exerted by a fan to overcome the resist-
ance of a ventilating system.

RECOMMENDED AIR CHANGES

INSTALLATION
Bakeries
Galvanizing Plants
Garages
Generator Rooms
Glass Plants
Heat Treating Rooms
Machine Shops
Plating Rooms
Shops (Light Mfg.)
Shops (Heavy Mfg.)
Shops (Plant)
Warehouse
Woodshops

MINUTES PER CHANGE
3-5
1-3.

5-1J
2-5
1-2

3-6
1-5

5-10
1-5
1-3

10-30
3-6

USEFUL SIZING FORMULAS

Bldg. content (cu. ft)
Air change (in mln.)

. rTotal CFM

Bldg. content (cu. ft.) ., ._
CFM proposed——— = Air chan«»e in mln-

CFM
Sq. ft. opening = FPM

FPM MPH



ROMLAIR

*
VENTILATORS

RVand RCV SERIES

Romla Ridge Ventilators are ideal for steel buildings
and other applications requiring an inconspicuous high
volume exhaust vent. Install on peaks, flat roofs or on
curbs.
The RV Series is a standard 10' section, complete with
end caps for single unit installations. The RCV Series is
a continuous ventilator, and the 10* sections are spliced
together with Join Plates to provide any required
length. All assembly is easily performed from the roof
except for joining the damper operator bars.

Knocked down construction is available for overseas or
distant shipping points. Complete drawings and instal-
lation instructions are provided for both K.D. and
assembled units.

ACCESSORIES
Optional dampers can be provided as illustrated on the
opposite page. Operators of both types #1 and #2 are
trouble free and damper raises and lowers to any
position.

BIRD SCREENS
Removable bird screens are available at V4" mesh x 19
GA. galvanized wire or .051 expanded aluminum.

PAINTING
Optional high adhesion white enamel and other colors
available at extra cost.

m

*

*CAPACITY — CFM PER LINEAL FOOT J
STACK
HEIGHT

10'

B

^ 20'
f~~

30'

40'

TEMP. DIFF.
10
15
20
25
30

ilUlUjfcl 10

^ 15
20
25
30
10
15
20
25
30

10
15
20
25
30

RV-4
103
108
110
112
115

109
114
119
121
128
114
120
128
133
140

119
128
134
145
154

RV-6
155
162
165
167
173

166
173
180
185
194
173
181
194
201
213

180
194
204
220
234

RV-9
232
243
248
250
260

248
259
270
277
291

259
272
291
303
320

270
291
306
331
351

RV-12
310
325
331
334
347

331
345
360
369
388
345
363
388
403
427

359
388
408
441
468

RV-15
387
406
413
417
433

414
431
449
461
484
431
454
484
505
532

449
484
510
552
585

V
RV-18
465
487
496
501
520

497"*
519
540
554
581
519
545
582
605
640

540
582
612
661
703

RV-24
620
650
662
668
694

^BB2
690
720
738
776
690
726
776
806
854

718
776
816
882
936

* Based on 5 mile wind conditions and 150% inlet area of building to ventilator area



^•g^M^^^ff ^ •̂Ufttlftk^ ^/f^Utotf^f f̂cm^^Aah^^T

-V- L MINUS 1" —

CURBTYPE

MODEL
RV-4
RV-6
RV-9
RV-12
RV-15
RV-18
RV-24

A
4
6
9

12
15
18
24

B
11-%
13-%
16-%
22-%
25-%
35-%
44

C
7

10-%

14-%
18-V4
24
30

38-%

D
10-%
15
22

28-%
36
44
58

E
2-%
2-78
2-%
3-%
3
4
5

F
MAX.
15-%
17-%
20-%
26-%
29-%
43-%
52

G
2
2
2
2
2
3
3

*GALV.
GA.
24
24
24
24
22

20/22
20/22

•Inner $OBport Structures are 18 and 20 GA.

Slip type Join Plates provide a unique arrangement for
joining RCV series units. Romlair's method permits
sections to telescope together without the need for sepa-
rate fasteners.

TYPICAL MULTIPLE
UNIT SPLICE

DAMPER OPERATORS

/ ——————————— ^ — i
( ;fc ———— -* —————— X>f 1

Type 1 is a pull to open, release to close operator for RV
series single units. A chain catch is provided in the
ventilator with 20' chain as standard length. Not to be
used for more than one 10' section.

Type 2 damper is for continuous RCV series. The chain
sprocket gear operates an Acme threaded screw to
provide added leverage for operating many sections.
See schedule below. Standard chain lengths is 40' (20'
loop).

MAXIMUM LENGTH PER OPERATOR
TYPE 2 ONLY

RV-4
100'

68

RV-6
100'

RV-9
100'

RV-12
70'

RV-15
50'

RV-18
50'

RV-24
30'

WEIGHT PER 10' SECTION
86 108 169 253 294 462

OPTIONAL OPERATOR
ARRANGEMENT

When standard below the unit operation
of dampers is prohibitive, optional remote

' damper controls can be supplied. This is accomplished
by diverting the chain to column or sidewall with idler
pulleys. Type 1 operator requires single wheel pulleys
and chain catch. Type 2 operator requires a chain

, diverting assembly and double wheel pulleys. Idler
pulleys should be spaced approximately 10 feet apart
and also where a change of direction is required.

SHORT FORM SPECIFICATIONS
Furnish and install where indicated on drawings, ROM-
LAIR Model (*RV or RCV) Ridge ventilators as manu-
factured by Romla Company, Gardena, California.
Specify if dampers or screen is required.
*Preceding the throat width is the Model number
indicating RV for single units or RCV for continuous

m
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§20921 BARCLAYS CALIFORNIA CODE OF REGULATIONS Title 27

c

(2) new postclosure activities thai may jeopardize (he integrity of pre-
viously closed sites or pose a threat to public health and safety or the envi-
ronment.
NOTE: Authority cited: Sections 40502 and 45020. Public Resources Code; and
Section 66796J2(d). Government Code. Reference: Sections 4302! and 43103.
Public Resources Code; and Section 66796.22(d). Government Code.

HISTORY
1. New section filed 6-18-97: operative 7-18-97 (Register 97. No. 25).

} 20921. CIWMB — Gas Monitoring and Control During
Closure and Postclosure. (T14:§17783)

(a) To provide for the protection of public health and safety and the en-
vironment, the operator shall ensure that landfill gases generated at a dis-
posal site are^ontrolled in accordance with the following requirements:
' T h e concentration or meinane gas must not exceed 1.25% by vol-

jume in air within on-site stnicture*. _...—
(2) The concentration of methane gas migrating from the landfill must

not exceed 5% by volume in air at the facility property boundary or an
alternative boundary approved in accordance wilh §20925. _____

(j) trace gases shall be controlled to prevent adverse acute and chron-
ic exposure to toxic and/or carcinogenic compounds.

(b) The program implemented pursuant to §§20921 - 20937 shall con*
tinue for a period of thirty (30) years or until the operator receives written
authorization to discontinue by the EA with concurrence by the CIWMB
pursuant to 40 CFR258.61(b). Authorization tocease gas monitoring and
control shall be based on a demonstration by the operator that there is no
potential for gas migration beyond the property boundary or into on-site
structures. Demonstration of this proposal shall be supported by data col-
lected and any additional studies.

(c) The gas monitoring program required pursuant to §§20921 -
20937. shall be described as part of the preliminary and final postclosure
maintenance plan.

(d) Gas monitoring and control systems shall be modified, during the
closure and postclosure maintenance period, to reflect changing on-site
and adjacent land uses. Postclosure land use at the site shall not interfere
wilh the function of gas monitoring and control systems. The operator
may request a reduction of monitoring or control activities based upon
the results of monitoring data collected. The request for reduction of
monitoring or control activities shall be submitted in writing lo the EA.
NOTE Authority cited: Sections 40502 and 45020. Public Resources Code; «td
Section 66796 J2(d). Government Code. Reference: Sections 43021 and 43103.
Public Resources Code; and Section 66796.22(d). Government Code.

HlSTCKY
I. New section filed 6-18-97; operative 7-18-97 (Register 97. No. 25).

S 20923. CIWMB — Monitoring (T14:§17783.3)
(a) To ensure thai the conditions of §20921 are met. the operator shall

implement a gas monitoring program at the disposal site in accordance
with the following requirements:

(1) the gas monitoring network shall be designed by a registered civil
engineer or a certified engineering geologist, and shall ensure detection
of the presence of landfill gas migrating beyond the landfill property
boundary and also into on-site structures; and

(2)The monitoring network shall be designed to account for the fol-
lowing specific site characteristics and potential migration pathways or
barriers, including, but not limited to:

(A) local soil and rock conditions:
(B) hydrogeoiogkal conditions at (he disposal site:
(C) locations of buildings and structures relative to the waste disposal

area:
(D) adjacent land use. and inhabitable structures within 1000 feet of

the disposal site property boundary:
(E) man-made pathways, such as underground construction: and
(F) the nature and age of waste and its potential to generate landfill gas.

NOTE: Authority Cited: Section* 40502 and 45020. Public Resources Code; «id
Section 667%.22(d), Government Code. Reference: Sections 43201 and 43103.
Public Resources Code; «d Section 66796.220). Government Code.

HISTORY
. Nrw section filed 6-18-97: operative 7-18-97 (Register 97. No. 25).

S 20925. CIWMB — Perimeter Monitoring Network.
(T14:§17783.5)

(a) Location
(1) Perimeter subsurface monitoring wells shall be installed around the

waste deposit perimeter but not within refuse. The entire perimeter of the
disposal site may not warrant (he installation of monitoring wells. In this
case, the operator shall demonstrate to die satisfaction of the EA that gas
migration could nol occur due to geologic barriers and that no inhabitable
structure or other property such as agricultural lands within 1.000 feet of
the property boundary are threatened by gas migration.

(2) Perimeter monitoring wells shall be located at or near the disposal
site property boundary. Theoperatormayestablish an alternate boundary

^closer lo the waste deposit area based on a knowledge of the site factors
/in §20923(aX2). When compliance levels are exceeded at the alternate
boundary, the operator shall install additional monitoring wells closer to
the property boundary, pursuant lo §20937.

(b) Spacing
(1)Tne lateral spacmgbelweenadjacentmonitoringwellsshallnot ex-

ceed 1,000 feet, unless it can be established lo the satisfaction of the EA.
in §20923(aX2).

(2) The spacing of monitoring wells shall be determined based upon,
but not limited to: the nature of the structure to be protected and its prox-
imity to the refuse. Wells shall be spaced to align wilh gas permeable
structural or stratigraphic features, such as dry sand or gravel, off-she or
on-site structures, and areas of dead or stressed vegetation that might be
due to gas migration.

(3) Probe spacing shall be reduced as necessary lo protect persons and
structures threatened by landfill gas migration.

(c) Depth
(1) The depth of die wellbore shall equal the maximum depth of waste

as measured within 1,000 feet of the monitoring point The number and
depths of monitoring probes within the wellbore shall be installed in ac-
cordance with the following criteria, except as specified in %cX2).

(A) a shallow probe shall be installed S to 10 feet below the surface:
(B) an intermediate probe shall be installed at or near half die depth of

the waste;
(Q a deep probe shall be set at or near the depth of the waste;
(D) the specified depths of monitoring probes within the wellbore shall

be adjusted, based on geologic data obtained during drilling, and probes
shall be placed adjacent to soils which are most conductive lo gas flow;

(E) All probes shall be installed above the permanent low seasonal wa-
ter table, above and below perched ground water, and abovebedroclq and

(F) When the depth of ihe waste does not exceed 30 feet, the operator
may reduce (he number of probes to two. wilh one probe located in the
shallow zone as indicated above, and the other located adjacent to perme-
able soils at or near the depth of the waste.

(2)Exclusions or modifications toKcXl)mayberequesledfor certain
disposal sites (i.e., filled pits, cut and trench, and canyon fills). When con-
ditions limit (he practicality or do not warrant the installation depth crite-
ria, (he operator shall propose an alternate system of equivalent probe
depths. The proposal must demonstrate lo Ihe satisfaction of Ihe EA, that
probes located at these depths are sufficient to detect migrating landfill
gas and provide protection to public health and safety and the environ-
ment.

(3) The EA may require an increase in the number of monitoring
probes, the depth of the wellbore, or modify the depths of monitoring
probes within a wellbore to ensurecompliance with §20921 (a). The oper-
ator is not precluded from utilizing existing gas monitoring probes of an
alternate design, when the operator demonstrates to Ihe satisfaction of Ihe
EA, that such probes have been installed in a manner that ensures the de-
lection of landfill gas migrating from the disposal site.

(d) Monitoring Well Construction
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Air Toxics "Hot Spots" Program

Revised 1992
Risk Assessment Guidelines

Prepared by the:
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Table III-6

OEHHA and U.S. EPA^ancer)potency Values

Substance

. .
>—^

Reference0

Acetaldehyde 2r2E-6
Aery 1 amide
Acrylonitrile
Arsenic
Arsenic compounds (inorganic)

2.7E-6
1.3E-3
2.9E-4
3.3E-3
3.3E-3

Asbestos [1.9E-4/100 fibers/mT
lJi>nzen<O
•BBnrfalne (and Its salts)
Beryllium
B1s(ch1oromethyl)ether
1,3-Butadiene 2r8E-4
Cadmium
Cadmium compounds
Carbon tetrachloride b
Chlorinated dibenzo-p-d1oxins
(as 2,3,7,8-equ1valents)b

Chlorinated dibenzofurans
(as 2,3,7,8-equivalents)

Chloroform
Chlorophenols
Pentachlorophenol
2,4,6-Trichlorophenol

Chloroprene
Chromium (hexavalent)
Coke oven emissions

l,2-D1bromo-3-chloropropane (DBCP)
p-Dichlorobenzene

(1,4-Dichlorobenzene)
3 , 3 ' -D 1 ch 1 orobenz 1 dene
Oi(2-ethylhexy1)phtha1ate (OEHP)
1,4-Dioxane h

£"279"E-5"̂
TTSE:̂ !
2.4E-3
1.3E-2
1.7E-4
4.2E-3
4.2E-3
4.2E-5
3.8E+1

3.8E+1

5.3E-6

4.6E-6
2.0E-5
1.3E-7
1.4E-1
6.2E-4

2.0E-3
1.1E-5

3.4E-4
2.4E-6
7.7E-6

IRIS OEHHA-ATES/ARB
IRIS/OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-ATES/ARB
OEHHA-ATES/ARB
OEHHA-ATES/ARB
OEHHA-RCHAS
OEHHA-RCHAS
IRIS
OEHHA-RCHAS

IRJS OEHHA-ATES/ARB
OEHHA-RCHAS
OEHHA-ATES/ARB
OEHHA-RCHAS, ATES
OEHHA-RCHAS, ATES/ARB

OEHHA-RCHAS, ATES/ARB

OEHHA-ATES/ARB

OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS
IRIS

OEHHA-RCHAS
OEHHA-RCHAS

OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS .

Oioxins (chlorinated)
(see chlorinated dibenzo-p-dioxins)

Eplchlprohydrin
Ethylene dibromi.de
(1,2-Dlbromoethane)

Ethylene dichloride
(1,2-Oichloroethane)

Ethylene oxide
Formaldehyde 1T3E-S

2.3E-5
7.1E-5

2.0E-5

8.8E-5
6.0E-6

OEHHA-RCHAS
OEHHA-RCHAS, ATES/ARB

OEHHA-RCHAS, ATES/ARB

OEHHA-ATES/ARB
IBIS OEHHA-ATES/ARB
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Table III-6 (continued)

OEHHA and U.S^ EPA Cancer Potency Values

Substance Unit Risk (ug/m3) - Reference0

Furans (chlorinated)
Gase44ne vapepR
Hexachlorobenzene
Hexachlorocyclohexanes
Hydrazine

(see chlorinated dibenzofurans)
'i

5.1E-4
1.1E-3
4.9E-3

but

Methylene chloride (Dichloromethane) l-OE-6
Nickel and nickel compounds
N-Nitrosodiethylamine
N-Nitrosodimethylamine
p-Nitrosodiphenylamine
N-Nitrosodi-n-butylamine
N-Nitrosomethylethylamine
N-Nitrosodi-n-propylamine
N-Nitrosopyrrolidine
PCBs (Polychlorinated biphenyls)
PAHs (Polycyclic aromatic
hydrocarbons) including
not limited to:
Benz[a]anthracene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Dibenz[a,h]anthracene
Indeno[l,2,3-cd]pyrene

Perchloroethylene
(Tetrachloroethylene)

Propylene oxide
Trichloroethylene
Urethane

Sr8E-7

2.6E-4
l.OE-2
4.6E-3
2.6E-6
3.1E-3
6.3E-3
2.0E-3
6.0E-4
1.4E-3

1.7E-3
1.7E-3
1.7E-3
1.7E-3
1.7E-3
1.7E-3
5.9E-6

3.7E-6
2.0E-6

EPA/Refr2T3

9EHHA-RGHAS
OEHHA-RCHAS
OEHHA-RCHAS
IRIS
OEHHA-ATES/ARB
OEHHA-ATES/ARB
OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS
OEHHA-RCHAS
IRIS/OEHHA-RCHAS
OEHHA-RCHAS
IRIS/OEHHA-RCHAS
OEHHA-RCHAS

Ref.l
Ref.l
Ref.l
Ref.l
Ref.l
Ref.l
OEHHA-ATES/ARB

IRIS
OEHHA-ATES/ARB
OEHHA-RCHAS
OEHHA-ATES/ARB

a - A conversion factor of 100 fibers/0.003 micrograms can be multiplied by a
receptor concentration of asbestos expressed in terms of micrograms per cubic
meter (ug/nr) to yield fibers/nT (EPA. 1985. Airborne Asbestos Health Risk
Assessment Update). Unless other information necessary to estimate the
concentration (fibers/nr) of asbestos at receptors of interest is available,
the use of the aforementioned conversion factor is an option.

b - See Appendix G for the methodology for calculating 2,3,7,8-equivalents for
Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans.
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Table HI-8

Noncancer AeeeptabJe Reference Exposure Levels (Chronic)

Substance

/fnhalation*

(ug/m3) J Reference

Acetaldehyde
Acrolein
Aery 1 amide
Acrylonitrile
Ammoniac
"Benzenê
"BeTfzldlne (and Us salts)
Benzyl chloride
Beryllium
Bromine
Bromine compounds
Hydrogen bromide
Bromine pentaf luoride

Cadmium
Carbon tetrachlorlde A
Chlorinated dibenzo-p-dioxins '

(as 2,3,7,8-equivalentsl
Chlorinated dibenzofurans

(as 2,3,7,8-equivalents)
Chlorine
Chlorobenzene

(monochlorobenzene)
Chlorof luorocarbons
Chloroform
Chlorophenols
2-Chlorophenol
Pentachlorophenol
Tetrachlorophenols

Chloropicrin
Chloroprene
Chromium (hexavalent)
Copper
Cresols (o, m, p)
Dibenzodioxins (chlorinated)
(see chlorinated dibenzo-p-dioxins)

Dlbenzofurans (chlorinated)
(see chlorinated dibenzofurans)
l,2-Dibromo-3-chloropropane
(DBCP)

9.0E+0
2.0E-2
{7.0E-1}
2.0E+0
l.OE+2
Ĵu0E=X_

C/7lE+l~D
{l.OE+1}
1.2E+1
4.8E-3
1.7E+0

2.4E+1
1.7E+0
(3.5E+01
{2.4E+0}
{3.5E-6}

{3.5E-6}

7.1E+0
{7.0E+1}

(7.0E+2)
{3.5E*1}

1.8E+1
2.0E-1
8.8E+1
1.7E+0
l.OE+0
2.0E-3
2.4E+0
1.8E+2

2.0E-1

IRIS
IRIS
IRIS
IRIS
IRIS
TLV
TLV
IRIS
TLV
TLV
TLV

TLV
TLV
IRIS
IRIS
Ref.l

Ref.l

TLV
IRIS

IRIS
IRIS

IRIS
. DTSC
DTSC
TLV
HEAST
HEAST
TLV
IRIS

IRIS
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Table HI-8 (continued)

Inhalation9 .
Substance (ug/nr) Reference0

Methanol 6.2E+2
Methyl bromide 6.0E+0

TLV
HEAST

Methyl chloroform {3.2E+2} IRIS
(1,1,1-TCA)

Methylene ch!oridec 3.0E+3
4,4'-Methylene dianiline 1.9E+0

(and its dichloride)

HEAST
TLV

Methyl mercury (l.OE+0} IRIS
Methyl methacrylate 9.8E+2
Mineral fibers (< It free silica) 2.4E+1

TLV
TLV

Naphthalene {1.4E+1} HEAST
Nickel and nickel compounds 2.4E-1 TLV
Nitrobenzene {1.7E+0} IRIS
Nitrogen dioxide 4.7E+2
2-Nitropropane 2.0E+1

CAAQS
IRIS

Ozone . 1.8E+2 CAAQS
Perch loroethylenec {3.5E+1} IRIS
(Tetrachloroethylene)

Phenol 4.5E+1
Phosphine {l.OE+i;
Phosphorous (white) {7.0E-2
Phthalic anhydride {7.0E+3
PCBs 1.2E+0

(Polychlorinated biphenyls)
Propylene oxide 3.0E+1
Selenium compounds 5.0E-1
S444ea (Fesp4Fab4eT epysta444Re) lr2E+0
Sodium hydroxide 4.8E+0

TLV
IRIS
IRIS
IRIS
TLV

IRIS
TLV
?L-V-
TLV

Styrene {7.0E+2} IRIS
Sulfates 2.5E+1
Sulfur dioxide 6.6E+2
Toluene 2.0E+2
Trichloroethvlene^ 6.4E+2

^VTnyl chlor1de*̂ ~̂ ) <̂ 2.6E+i

CAAQS
CAAQS
DTSC
TLV

3 ' CAAQS
-mrylldene chloride — {3TZE71} IRIS
Xylenes 3.0E+2
Zinc compounds 3.5E+1

HEAST
SPHEM

a - Values in {} have been converted from oral acceptable exposure levels
(mg/kg/day) by assuming a 70 kg person breathes 20 m per day .and equal
absorption occurs by the inhalation and oral routes.
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Wrlght
Engineering
Associates

505EConunoowetlthAvc,Ste.J
FullerWo.CA 92832
Phone (714)7384143
Fuc (714)7384144

Novembers, 1997

TRC Environmental Solutions, Inc.
221 Technology Drive
Irvine, CA 92618

Roberto Puga, R.G.
Project Manager

Re: Ventilation Assessment

Brother's Machine and Tool, Inc.
9843 S. Greenleaf Ave.
Santa Fe Springs, CA

Roberto -

SUMMARY

A natural gravity ventilation system is installed in this building. The ventilation air exchange
ratings for the system exceed recommended rates for industrial machine shop environments.
There is no perceived need for additional mechanical ventilation.

SITE INSPECTION OBSERVATIONS

Building -
The subject building we inspected this morning is 40' wide x 140' long, a prefab metal building
structure with corrugated sheet steel siding and roof. Roof ridge is on the 140' length with
minimum clearance 16' (low point south and north walls) and peak ridge elevation 24'. Small
single story offices with open mezzanine above are located at the front (east) end of the building.
The building houses a machine shop with manually operated metal lathes and machining
equipment. The building footprint is 5,600 square feet; the volume 112,000 cubic feet.

Air Inlets -
A 12'w x 16* full height rollup door is located on the south wall and is kept open during all
operating hours for equipment access, shipping and receiving, ambient light and inlet ventilation
air, according to the owner, Enrique. There is an additional 3' x 6'8" man door on the west wall
which is also maintained open. These inlets represents 212 square feet of open area.

Roof Ridge Ventilators -
The roof is provided with a natural gravity roof ridge ventilator. The ridge ventilator is continuous
for the first 100' of building; the west 40' section (a later addition) is provided with (3) 4' ridge
ventilator sections. The "throat width" of the ridge vent appears to be 18". This totals 112' of 18"
ridge vent; 168 square feet of open area.



TRC Environmental Solutions, Inc. - Roberto Puga
Ventilation Assessment
Novembers, 1997 page 2

Ridge Ventilator Ratings -
The 18" ridge ventilator is rated for a minimum of 497 cubic feet per minute (CFM) at 20' stack
height and 10F temperature differential, as shown in the manufacturer's ridge ventilator ratings
included in the attachments. Thus, 1 12' of ridge vent is rated at

• 112'@497 = 55,664 CFM.

Recommended Ventilation Rates -
Also included in the attachments is a summary of "Recommended Air Changes" for industrial
ventilation applications. For machine shops, the recommendation is 3 to 6 minutes per change
(10 to 20 air changes per hour). For building volume of 1 12,000 cubic feet, those
recommendations result in:

• 3 min/air ch. (20 air ch. per hour) = 37,300 CFM
• 6 min/air ch. (10 air ch per hour) = 18,700 CFM

VENTILATION SUMMARY
• Recommended - 1 8,700 to 37,300 CFM

• Existing Gravity Ventilation •
- rated at 100% ridge vent 55,664 CFM (2.0 minutes/air change)
- rated at 150% inlet air opening 46,828 CFM (2.4 minutes/air change)

CONCLUSION
The existing gravity ventilation system is more than adequate to meet recommended ventilation
rates with the rollup door wide open. No additional ventilation system is considered necessary,
unless driven by other IAQ issues.

Please do call if I can be of further assistance.

Best Regards,

D. Wright, P. E.
I

California License M16502

Attachments: (3)



THE ROM LAIR FAMILY OF
VENTILATORS AND EXHAUSTERS

MODELS
MODELS TB, TD VED, VB, VBS

MODEL PQ. MODEL PQ.
8-9
8-9

10-11
10-11
12-13
12-13
14-15

PRODUCTS 7

KOMLAIK
VENTILATORS *

USEFUL INFORMATION

DEFINITIONS

STACK HEIGHT • Distance In ft. from middle of intake
area to roof ventilator.
WIND SPEED-Average wind speed in miles per hourfora
given locale.
TEMPERATURE DIFFERENTIAL-Average difference In
degrees fahrenhelt of inside and outside temperature.
CFM - Ventilator performance rating measured in cubic
feet per minute.
FPM • Air velocity measured in feet per minute
STATIC PRESSURE • The measure of force (expressed In
inches of water) exerted by a fan to overcome the resist-
ance of a ventilating system.

RECOMMENDED AIR CHANGES

INSTALLATION
Bakeries
Galvanizing Plants
Garages
Generator Rooms
Glass Plants
Heat Treating Rooms
Machine Shops
Plating Rooms
Shops (Light Mfg.)
Shops (Heavy Mfg.)
Shops (Plant)
Warehouse
Woodshops

MINUTES PER CHANGE
3-5
1-3.

5-15l
2-5
1-2
H-1
3-6
1-5

5-10
1-5
1-3

10-30
3-6

USEFUL SIZING FORMULAS

Bldg. content (cu. ft).
Air change (in mln.) : Total CFM req.

Bldg. content (cu. ft) ... ,
CFM proposed——' = Alr chan°e in mln-

CFM
Sq. ft opening FPM

FPM
-88- MPH



ROMLAIK

*
VENTILATORS

RV and RCV SERIES

Romla Ridge Ventilators are ideal for steel buildings
and other applications requiring an inconspicuous high
volume exhaust vent Install on peaks, flat roofs or on
curbs.
The RV Series is a standard 10' section, complete with
end caps for single unit installations. The RCV Series is
a continuous ventilator, and the 10* sections are spliced
together with Join Plates to provide any required
length. All assembly is easily performed from the roof
except for joining the damper operator bars.
Knocked down construction is available for overseas or
distant shipping points. Complete drawings and instal-
lation instructions are provided for both K.D. and
assembled units.

ACCESSORIES
Optional dampers can be provided as illustrated on the
opposite page. Operators of both types #1 and #2 are
trouble free and damper raises and lowers to any
position.
BIRD SCREENS
Removable bird screens are available at V4" mesh x 19
GA. galvanized wire or .051 expanded aluminum.
PAINTING
Optional high adhesion white enamel and other colors
available at extra cost

*

^CAPACITY - CFM PER LINEAL FOOT J
STACK
HEIGHT

10'

*

jfe* 20>

30'

40'

TEMP. DIFF.
10
15
20
25
30

~~>K 10
^ 15

20
25
30
10
15
20
25
30
10
15
20
25
30

RV-4
103
108
110
112
115
109
114
119
121
128
114
120
128
133
140
119
128
134
145
154

RV-6
155
162
165
167
173
166
173
180
185
194
173
181
194
201
213
180
194
204
220
234

RV-9
232
243
248
250
260
248
259
270
277
291
259
272
291
303
320
270
291
306
331
351

RV-12
310
325
331
334
347
331
345
360
369
388
345
363
388
403
427
359
388
408
441
468

RV-15
387
406
413
417
433
414
431
449
461
484
431
454
484
505
532
449
484
510
552
585

f
RV-18
465
487
496
501
520
497"̂
519
540
554
581
519
545
582
605
640
540
582
612
661
703

RV-24
620
650
662
668
694

?̂ B2
690
720
738
776
690
726
776
806
854
718
776
816
882
936

A- Based on 5 mite wind conditions and 150% Inlet area of building to ventilator area



DAMPER OPERATORS

RIDGE TYPE
— D ———

-V- L MINUS 1"
CURBTYPE

MODEL
RV-4
RV-6
RV-9
RV-12
RV-15
RV-18
RV-24

A
4
6
9

12
15
18
24

B
11-%
13-%
16-%
22-%
25-%
35-%
44

C
7

10-V4

14-V4
18-'/4

24
30

38-%

0
10-%
15
22

28-%
36
44
58

E
2-%
2-78
2-%
3-%
3
4
5

F
MAX.
15-%
17-%
20-%
26-%
29-%
43-%
52

G
2
2
2
2
2
3
3

*GALV.
GA.
24
24
24
24
22

20/22
20/22

*lnner SjifJJport Structures are 18 and 20 GA.

Slip type Join Plates provide a unique arrangement for
joining RCV series units. Romlair's method permits
sections to telescope together without the need for sepa-
rate fasteners.

TYPICAL MULTIPLE
UNIT SPLICE

Type 1 is a pull to open, release to close operator for RV
series single units. A chain catch is provided in the
ventilator with 20' chain as standard length. Not to be
used for more than one 10* section.

Type 2 damper is for continuous RCV series. The chain
sprocket gear operates an Acme threaded screw to
provide added leverage for operating many sections.
See schedule below. Standard chain lengths is 40' (20'
loop).

MAXIMUM LENGTH PER OPERATOR
TYPE 2 ONLY

RV-4
100'

RV-6
100'

RV-9
100'

RV-12
70*

RV-15
50'

RV-18
50'

RV-24
30'

WEIGHT PER 10* SECTION
68 86 108 169 253 294 462

OPTJONAL OPERATOR
ARRANGEMENT

When standard below the unit operation
of dampers is prohibitive, optional remote

' damper controls can be supplied. This is accomplished
by diverting the chain to column or sidewall with idler
pulleys. Type 1 operator requires single wheel pulleys
and chain catch. Type 2 operator requires a chain

„ diverting assembly and double wheel pulleys. Idler
pulleys should be spaced approximately 10 feet apart
and also where a change of direction is required.

SHORT FORM SPECIFICATIONS
Furnish and install where indicated on drawings, ROM-
LAIR Model (*RV or RCV) Ridge ventilators as manu-
factured by Romla Company, Gardena, California.
Specify if dampers or screen is required.
'Preceding the throat width is the Model number
indicating RV for single units or RCV for continuous
ventilators.
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WASTE DISPOSAL INC.
SUPERFUND SITE

Project Coordinator

March 13, 1998 Project No. 94-256

Ms. Cynthia Wetmore
U.S. Environmental Protection Agency
75 Hawthorne Street, No. H-7-2
San Francisco, California 94105-3901

Transmittal
Technical Memorandum TM-9 (Rev. 1.01

Gas Parameter Tests
Waste Disposal. Inc.

Dear Cynthia:
The purpose of this transmittal is to provide you with Revision 1 .0 of Technical Memorandum
TM-9, describing tests to be conducted at selected locations at the Waste Disposal, Inc. (WDI) site
on specific gas parameters. This second draft contains more detail on rationale, planned
measurements and calculations.

>— ̂  The S VE testing is proposed at five different areas, two of which (i.e., C&E Die and Brothers
Machine) are currently of special interest for EPA and DTSC.

This revision is intended to continue discussion among the gas subgroup participants and to elicit
further comments from reviewers as needed. The comments will be utilized to develop the next,
perhaps final, version of the technical memorandum. One important site condition that should be
considered during subsequent review and discussion is the currently saturated state of the fill layer.
This condition may affect the performance of the test.

Please let us know if you have questions on this transmittal.

Sincerely,

lan Webster
WDIG Project Coordinator

IW/MG:ks
Enclosure: Technical Memorandum TM-9 (Rev. 1.0)

cc: John Wondolleck, CDM
Tim Grist, CIWMB
Roberto Puga, TRC
Dave Decker, ACOE
Theodore Tsotsis, USC

i ] Bill Stephanatos, Weston



TECHNICAL MEMORANDUM NO. 9 (REV. 1.0)
WASTE DISPOSAL, INC. SUPERFUND SITE

SUBJECT: Gas Parameter Tests DATE: March 13,1998
SUBMITTED TO: Cynthia Wetmore, U.S. EPA PROJECT NO.: 94-256

SUBMITTED BY: lan Webster, WDIG Project Coordinator
CC: John Wondolleck, COM

Tim Crist, CIWMB
Roberta Puga, TRC
Dave Becker, U.S. Army
Theodore Tsotsis, USC
Bill Stephanatos, Weston

1.0 DESCRIPTION OF DESIGN MODIFICATIONS:
1. This Technical Memorandum (TM) No. 9 (Rev. 1.0) - Gas Parameter Tests, describes the field, laboratory and

analytical procedures proposed to evaluate soil vapor extraction (SVE) technology, and in-situ and laboratory
measurements of gas generation rates. These additional gas parameter tests are based on recent vapor well/probe data.
Data from the latest Quarterly Vapor Well Monitoring Program is currently being received and reviewed, which will
add measured concentrations of several constituents to the database which previously indicated potentially high
methane concentrations in various wells/probes located onsite.

2. The fundamental parameters of gas generation, conductivity, advection and diffusion have been calculated for the
specific conditions in the fill and sludge material layers at the Waste Disposal, Inc. (WDI) Superfund site. These
calculations were transmitted to EPA on February 13,1998. The purpose of this TM is to describe three types of tests
that will be used to develop additional field data on various gas parameters, including gas generation rates and
conductivity. The three types of tests are; 1) SVE from the layer adjacent to the sludge material layer (i.e., separately
from either the fill layer above the sludge material layer or from the native soil layer beneath); 2) in-situ evaluation of
gas generation rates from a controlled volume of sludge material; and 3) laboratory tests of gas generation parameters
measured on small samples of sludge material taken from the field.

3. This TM is arranged to first discuss the rationale for each type of test, followed by a description of the specific
procedure for each and a description of the calculations that will be performed. This revision contains more detailed
rationale, and descriptions of field procedures and analysis of results. Field activities are expected to proceed with a
design/build structure in which changes will be made real-time in experimental parameters as new information is
obtained in the field.

2.0 RATIONALE FOR SPECIFIC TESTS:
1. The rationale for each of the three different types of test is described in the following separate subsections. Each test

is intended to provide different, yet complementary, information on the rate of generation of various gas constituents
and the total gas as well as the ability of these gases to migrate within and/or to be removed from either the fill layer
overlying or the native soil beneath the sludge material.

2.1 SVE TEST
1. The SVE tests will determine the ability of an induced vacuum to withdraw soil gas from five locations selected to

represent the different combinations of proximity between sludge material and on-site buildings. The SVE tests will
be conducted separately in the fill layer above the sludge material and in the native soil layer beneath. These two more
permeable layers are postulated to be potential pathways for gas, generated in the sludge material to migrate toward
buildings and the ground surface.

Rev. 1.0. 3/13/98



TECHNICAL MEMORANDUM NO. 9 (REV. 1.0)
WASTE DISPOSAL, INC. SUPERFUND SITE

(Continued)

SUBJECT: Gas Parameter Tests DATE: March 13, 1998

2 . More specifically, gas emitted from the top of the sludge material would be expected to migrate upwards towards the
ground surface and potentially to the bottom of slabs beneath commercial/industrial buildings. In contrast, gas emitted
from the bottom surface of the sludge material would be expected to migrate laterally until it reaches the edge of the
sludge. At that point, migration could proceed both laterally outwards and vertically upwards towards the surface.

3 . The five locations for these tests are based on the presence of sludge material near potential surface receptors such as
commercial/industrial buildings. The volume flow rates achieved in the extraction well from specified vacuum levels
applied by the blower will provide an indication of the air conductivity of each of these two layers at each of the five
test locations. Constituent concentrations and volume flow rates will provide information on the constituent
generation rate from the sludge material into the collection layer for the area of influence as indicated by the responses
at the surrounding monitoring wells.

2.2 CONTROLLED-VOLUME IN-SITU PIPE TEST
1 . In-situ gas generation testing is based on creating a vertical gas impermeable boundary around a volume of sludge

material to prevent lateral migration and measuring the gas generation migrating vertically away from this volume of
sludge material. Such a test offers an opportunity to determine the rate at which gas is generated in a known volume
of sludge material. This test will be conducted using a large diameter (e.g., 12 inch) cylinder (pipe) which will be
driven into the soil to a predetermined depth that includes the fill layer, sludge material layer, and native soil beneath.

2. Methods to install the 12" diameter pipe, including the vibracore technique or direct push processes are currently
being evaluated.

2.3 LABORATORY TEST
1 . The laboratory gas generation testing will be used to more precisely measure the total and constituent gas generation

rate of a specific volume of sludge material that has been removed from selected locations at the site. Samples of the
sludge material will be placed in a laboratory apparatus specially designed to allow measurement of the identity and
rate at which constituent gas is generated by the sludge material under anaerobic and dark conditions.

3.0 DESCRIPTION AND PROCEDURES FOR TESTS
1 . The procedure and conditions for each of the three tests are described in the following sections. Enough detail is

provided to describe the scale and sequence of activities in each test Some test conditions will be adjusted in the field
based on early results from tests conducted on a design/build basis.

2 . The results of the tests will be used to calculate the following gas parameters:
• Air conductivity (from SVE)
• Methane and total organic compound generation rate
• Benzene and vinyl chloride emission rate

By employing three discrete testing methods, an independent cross comparison of gas generation rate data may
be possible.

3.1 SVE TEST
1 . The approximate location for each of the five soil vapor extraction tests are shown in Figure 1 . These locations were

selected in joint meetings of the EPA and the WDIG based on the vapor well data and the location of sump materials.
A summary of the locations and well information is provided in Table 1 . Attachment A provides a list of existing
vapor wells, construction data, and latest constituent concentrations measured. These concentrations indicate die
relative amount of subsurface contaminants, both at locations chosen and not chosen for SVE.

2 . At each of the five test locations an existing vapor well will be used as a monitoring well or, if the vapor well is not in
the proper location or configuration, a new vapor extraction well will be installed. In either case, the extraction well

Rev. 1.0, 3/13/98
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will be surrounded with a specific geometric pattern of zone of influence monitoring wells. In the native soil, air
injection wells will also be installed The depth of the perforations in the air injection and influence monitoring wells
will be similar to that in the extraction well (see Figures 2 and 3).

3. Example configurations of the extraction, injection and influence-monitoring wells for SVE in the fill and native soil
layers surrounding the sludge material are shown in Figures 2 and 3, respectively. The dimensions shown in each of
these figures are estimated separately for the different depth range of these two SVE test layers. Four injection wells
are arranged in a square geometry to determine the area potentially swept by the SVE test This area, multiplied by the
length of slotted interval of the extraction well, determines the subsurface volume subjected to extraction.

4. The zone of influence monitoring wells are placed at increasing distances in different directions (see Figures 2 and 3)
to provide the ability of determining the maximum distance at which the extraction vacuum, can be detected. Zone of
Influence calculations contained in Attachment B have been used to theoretically estimated appropriate distances. In
general, the calculations indicate that the appropriate separation distances for both the injection and monitoring wells
are higher in more permeable layers and smaller in less permeable layers. Based on the results of the first SVE test,
the distance of the influence monitoring wells may need to be adjusted.

5. The SVE test will be started with a low vacuum that that is slowly increased at a rate consistent with being able to
measure the first appearance of vacuum in each of the zone of influence monitoring wells. The distances to these
monitoring wells will be estimated by the calculation contained in Attachment B. The goal is to obtain a mild vacuum
(e.g., 0.1-inch water column [WC]) in the most distant well at a vacuum and flow rate that can be sustained by
the blower.

6. At the beginning of this test period, the concentrations of the following constituents will be measured in the
extraction flow:
• Methane
• Total nonmethane organic compounds
• Benzene
• Vinyl chloride

These concentrations will be measured daily during the initial 2 to 3 days of the test, and weekly thereafter if the SVE
test is run longer at each location.

7. After equilibrium is achieved in the vacuum and flow fields, the SVE test will be run under constant conditions for up
to one week. The rate at which each constituent is removed will be calculated in terms of mass per unit time
(e.g., pounds per day) after each interval when concentrations and extraction flow rates are measured. The mass
removal rates will be used to help determine when the test will be ended. Each test will be terminated at the end of one
week if each of the mass removal rates for total nonmethane organic compounds and methane is less than 0.1 pound
per day. This rate is judged to be the threshold below which no significant benefit would be derived from extending
the test At the end of this period, the system will be sampled, and then shut off to allow measurement of the rate of
recovery of the system.

8. A schematic of the construction of a typical SVE test well is shown in Figure 4. The slotted interval will adjust to fit
in the fill layer or the native soil layer beneath the sludge material layer. As indicated above, where possible, existing
vapor monitoring wells will be used, as indicated in Table 1.

9. A schematic of the typical SVE test equipment that is expected to be used is shown in Figure S. The paniculate filter
and water knockout is placed before the blower to prevent damage to its impeller blades, especially from a slug of
water that might be extracted from the subsurface saturated with recent rainwater infiltration. The catalytic oxidizer
after the blower will destroy the volatile organic compounds, while the acid gas neutralize!- will remove the hydrogen
chloride gas that is produced by the oxidizer. General specifications for the SVE test equipment are provided
in Table 2.

10. For purposes of this testing, South Coast Air Quality Management District (SCAQMD) a permitted skid-mounted
treatment unit will be used. Additionally, a SCAQMD permit to construct and operate under Rule 441 for research
operations will be obtained A copy of this rule is included in Attachment C.
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3.2 CONTROLLED-VOLUMEIN-SITU PIPE TEST
1. To implement the in-situ gas generation study, a pipe will be driven into the soil to isolate a known soil and sludge

volume as shown in Figure 6. The gas generated by the sludge material will then be extracted from above and below
the waste to allow measurement of the gas generation rate. Calculations indicate that a sludge thickness of 0.6 feet
will produce sufficient methane to allow measurements of an increase of 5 ppmv, using current field instruments.
Total non-methane organic compounds will also be analyzed during this testing.

2. As shown in Figure 5, each of the layers surrounding the sludge material layer will be equipped with two sampling
probes. One probe in each pair will be installed with its slots near the top of the layer (fill or native soil) and the other
probe in each pair will have its slots near the bottom of the layer (a predetermined depth for the native soil). This
arrangement will allow the measurement of gradients in each layer.

3. After installation of the pipe and the four probes an initial round of the following measurements will be made:
• Pressure
• Concentration:

Total nonmethane organic compounds
Methane
Benzene
Vinyl chloride

This set of measurements will be repeated after one week, monthly for the first three months and then at six months.

3.3 LABORATORY TEST
1. Selected sludge material samples will be collected from five wells drilled into the test areas shown in Figure 1. These

samples will be removed using a Shelby tube, sealed at the top and bottom, and transported to the University of
Southern California (USC) Department of Chemical Engineering. USC will conduct the laboratory test; the test
apparatus is shown in Figure 7. It is designed to measure gas generation rates under anaerobic conditions.

2. Samples of the soil will be analyzed initially for the following parameters:

• Moisture content
• Bacterial populations
• Total organic compounds
• Nitrogen and Phosphorus content

Procedures for the sampling and analysis of the materials are included in the existing SAP and QAPP and will be
adhered to in this excercise.

3. Gas generation rates will be measured under anaerobic conditions for 10 samples over a period of 1 month. Each
sample of approximately 2 liters in volume will be placed in a 3-liter glass jar. The soil sample will be transferred
from the sampling tube to the test jar in an environmental chamber to avoid exposure to air.

4. Upon placement of the soil sample into the glass jar a predetermined atmosphere will be generated to fill the empty
space in the jar. The test atmosphere will start as 100 percent nitrogen so that any appearance of other gases (e.g.,
CO2, CHj) will indicate the products of an ongoing reactions such as anaerobic decomposition. Upon placement of
the test atmosphere, the glass jars will be transferred into an incubator in order to maintain constant temperature
biodegradation conditions. The samples will be left unperturbed and in the dark in order to simulate conditions found
in the WDI site itself.

5. Gas generation will be monitored weekly by noting changes in total pressure through the aid of an attached side
manometer containing an inert silicone oil (precautions will be taken to eliminate exposure of the manometer fluid to
atmospheric air).
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6. It is estimated that the laboratory measurement technique will be sensitive to gas generation rates of 6.0 x 10-14 grams
gas/(cm3 waste/sec), which is over an order of magnitude less than generation rates calculated for the site.«>

7. At the end of the 1 -month test period the gas headspace in each individual glass jar will be analyzed by GC/MS for
its composition.

4.0 EVALUATION/ANALYSIS OF TEST DATA
1 . This section describes how the data derived from the tests will be used to calculate gas parameters.

4.1 EVALUATION OF SVE TEST DATA
1 . During the SVE test the following data will be recorded:

• Blower vacuum
• Blower flow rate
• Concentrations of:

Methane
Benzene

- Vinyl chloride
Total nonmethane organic compounds

• Vacuum in each zone of influence monitoring well

2. These recorded data will be used to calculate the following gas parameters:
• Extraction rate (mass per unit time) of each gas constituent
• Extraction (influenced) volume of soil

3 . Vacuum measured in the zone of influence monitoring wells will be used to calculate the area of influence. The
volume of influence will be equal to the area of influence in each layer multiplied by the length of the slotted interval of
the extraction well in the fill or in the native soil.

4 . After the SVE system is turned off, the rate of increase of constituent concentrations will provide a measure of system
"rebound" or recovery rate. During this "rebound" phase the following data will be recorded:
• Concentration of:

Methane
Benzene
Vinyl chloride
Total nonmethane organic compounds

• Vacuum in each zone of influence monitoring well

4.2 ANALYSIS OF CONTROLLED-VOLUME IN-SITU PIPE TEST DATA
1 . Pressure gradients that are potentially measured in each layer surrounding the sludge material layer can be used to

calculate advective flux of soil gas from the following relationship:

FAMi = JL *i (1)rAMl u/J <fl

where FANH = molar flux of soil gas constituent in advecting down the pressure gradient (i.e., towards lower
pressure in terms of moles per unit time per unit area perpendicular to the flow direction

(1) Calculated gas generation rate was forwarded to the U.S. EPA in the February 13, 1998 transmittal from TRC.
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k = intrinsic permeability of the porous medium [L2](cm2).

H = absolute (dynamic) viscosity of the soil gas [ML-'T^Kcentipoise).

6 = molar volume of an ideal gas n^mole-'Kcm'g-mole-1)-

Pi = partial pressure of soil gas constituent i in pore spaces [ML-'T-2](cm of water column).

1 = length or distance along pressure gradient [L](cm).

The minus sign indicates that the direction of flow is opposite the pressure gradient, and the partial pressure of
constituent i can be found from the total pressure and constituent concentration with the following relation:

Pi = PCi* (2)

where p = total pressure of soil gas in pore spaces [ML*1 T2](cm of water column).

Q* = concentration of constituent i, dimensionless [vol vol"'](ppbv).

2. Concentration gradients that are potentially measures in each layer surrounding the sludge material layer can be used to
calculate the diffusive flux of individual soil gas. Diffusive volume flux can be calculated from the measured
concentration gradient with the following relationship:

B,™ ^

where FDMI = molar flux of constituent i, diffusing down the concentration gradient (i.e., towards lower
concentration) in terms of moles per unit time per unit area perpendicular to the diffusive flow direction
[moles L-ST-'Kg-moles cm-2 sec1).

E, = air filled porosity of porous medium [L3L-3](-).

ET = total (water free or dry) porosity of the medium [L3L~3](-).

D,i = free-air diffusion coefficient of constituent i [L2T-|](cm2sec1).

Q = concentration of constituent i in terms of moles per unit volume [mole L*3] (g-mole cm*3).

4.3 ANALYSIS OF LABORATORY MEASUREMENTS
1. The overall evolution of gas will be calculated from the pressure measurements through use of die ideal gas law

as follows:

(5)

Brackets [ ] give dimensions were L = length, T = time, M = mass, and Q=temperature.

Parentheses () give example units.

W
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where:

V = volume of gas in test jar [L3](cm3).

n = number of moles of soil gas + inert atmosphere [moles] (g-moles).

R* = universal gas constant of an ideal gas [MT-ziAnoles-'fr1] (erg g-mole-'K-').

T = absolute temperature of the test jar atmosphere [0](*K).

Because the test jar contains a fixed volume, Vi = V2 = V. w

Equations 4, 5 and 6 are combined to develop the following relationship:

A =H (7)
Pi m

because the temperature is kept constant through use of an incubator.

The total gas volume V consists of two parts: the volume of pore spaces in the soil sample and the volume of jar
outside the soil sample:

-pr (.-
Where Vj = total volume of test jar [L3](cm3).

Ds = diameter of soil sample [L3](cm).

h = height or length of soil sample [L](cm).

Equation 4 can be solved for the initial number of moles of soil gas plus inert atmosphere, and combined with
Equation 8 as follows:

(1- E.)
_ _ 1 L •*"_____

R^?———

where pi = 1 atmosphere to start [ML-lT-2](cm of water column).
The change in number of moles can be found by combining Equations 7 and 9 as follows:

An = 02 - ni = I — - 1 m
U )

(10)

If the generation rate of gas is desired per unit time per unit weight (wet) of soil sample, then the following relation
can be used:

where GM = soil gas generation rate (moles L^T'Kg-mole cnv'sec-1)-
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At = time interval between measurements of pressure [T](sec).
V, = overall volume of soil sample [L3](cm3).

V, - • (ID
In terms of volume generation rate, the relation is:

Gv •AtVg

Combining Equations 10,12 and 13, we get the following:
(14)

(1-AtllDs* R*T j 4h

5.0 SCHEDULE OF TESTS
1 . Figure 8 provides a schedule of activities. As indicated, approximately 23 weeks will be required to complete the field

activities and reporting requirements after approval of the TM and supporting documents.

6.0 AMENDMENTS TO QAPP AND FSAP TO REFLECT MODIFICATIONS

1 . No QAPP or FSAP modifications are required to complete the SVE technology evaluation or the in-situ gas generation
tests, since these procedures have already been provided in Appendix C of the Remedial Design (RD)
Investigative Workplan.

2 . The laboratory gas generation tests will be conducted using the methods indicated in Appendix C of the RD
Investigative Workplan.

RPM APPROVAL STATUS:

BY: ________________________ DATE:

Approved ___ Disapproved ___ Additional Information Required

Rev. 1.0, 3/13/98



TABLE 1

PROPOSED SVE TESTING LOCATIONS

AREA

5

8

7

7

2

2

EXISTING VAPOR
WELL NO.<6>

VW-51

VW-49

VW-50

VW-25

VW-48

VW-45

MONITORING
INTERVAL

(ft. bgs)
5-8

13-18
23-30
5-10
15-18
25-30
5-8

13-18
30-35

5-35
TBD<3)
TBD<3>

5-8
12-17
30-35

7.5-12.5
18.5-21.5

27-30

PROPOSED SVE
TEST INTERVAL

V(1)
V
V
V
V

(2)
(2)
(2)

VV
V

V
(4)
V

V
V

COMMENTS

Well placed through impacted material
at Brothers "considered high profile
zone by EPA."
Well outside of impacted area on edge
of waste material. SVE trial of
three zones.
No analytical data available until
2/25/98. VW-50 well was installed as
perimeter compliance well to monitor
Area 7 sump.
Screened through all zones.
Planned to be supplemented with a
triple-completion vapor
monitoring well.
Liquid present in well may be
problematic. Area considered high
profile by EPA because of liquids
concerns. Activities may be
implemented later in program, as
additional field data is collected/5)
Liquid present in well may be
problematic. Area considered high
profile by EPA because of liquids
concerns. Activities may be
implemented later in program, as
additional field data is collected.

(1)
(2)

(3)

(4)
(5)
(6)

94-2SVTMi/TM0»(Rev. 1.0) (3/13/98/cl)

This interval is excluded because its native air conductivity = 2E-10 cm/sec, which is too low
to support SVE. Data is provided in Attachment B.
This vapor monitoring well was dropped because it would potentially draw soil gas
contaminants to the site boundary.
These depths will be determined at time of installation of the triple-completion vapor
monitoring well.
This probe depth was excluded because it is completed in the waste zone.
This area is considered analogous to PB/PW-2.
See Figure 1 for locations.

Rev. 1.0, 3/16/98 TOC



TABLE 2

SVE UNIT COMPONENT REQUIREMENTS
WASTE DISPOSAL, INC. SUPERFUND SITE

COMPONENT

Paniculate Filter
Blower System
Catalytic oxidizer

Process Controls

Acid Gas Neutralizer

• Extraction Wells
• Vacuum Monitoring/

Air Inlet Wells

REQUIREMENTS

Removal of Participates > 200 \ua
100 scfrn (at 6 inches of Mercury vacuum)
Capable of chlorinated hydrocarbon and methane
destruction > 99 percent
Permitted in SCAQMD Region
Vacuum indicator/controller
Discharge pressure indicator
Discharge temperature indicator
Process gas flow indicator
VOC monitoring ports (inlet and outlet to
catalytic oxidizer)
Low flow limit switch
Dilution air valve/controller
High and low temperature shutoff control and temperature
indicator for catalytic oxidizer
Permitted in SCAQMD region to reduce acid gas
emissions below 4 Ibs/day
Installed and screened such that appropriate subsurface
zones are treated and/or monitored

94-256 TM/TM#9(Rev. 1.0) (3/13/98/cl)
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PROPOSED SVE TESTING
LOCATIONS

EXISTING SOIL GAS WELL
INSTALLED BY EPA

EXISTING MONITORING
® PROBE INSTALLED BY

OTHERS

EXISTING PERIMETER
SOIL GAS WELL
INSTALLED BY WDIG

EXISTING INTERIOR
SOIL GAS WELL
INSTALLED BY WDIG

PLANNED WELLS TO
BE COMPLETED

^ WELLS PROPOSED
O BY EPA IN JANUARY 21 ,

1998 LETTER WDIG

- — — IMPACTED ZONE LIMITS

400 FEET

PROPOSED LOCATIONS FOR
SVE AND CONTROLLED IN-SITU

GAS GENERATION TESTS

WASTE DISPOSAL INC.
SANTE FE SPRINGS, CALIFORNIA
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WASTE DISPOSAL. INC.
SANTA FE SPRINGS, CALIFORNIA
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VACUUM GAUGE (0-100 in/|

BALL VALVE

SAMPLING PORT

WELL HEAD DETAIL TO SUIT CONDITIONS
AT SELECTED LOCATIONS

EXISTING GROUND SURFACE

4' BLANK SCHEDULE 40
PVC RISER PIPE

BENTONITE GROUT

NO. 30 SAND

3/4' PEA GRAVEL

4 INCH SLOTTED SCHEDULE 40.
40 SLOT PVC PIPE

NOT TO SCALE DRAFT

10"-DIA. BORING

(1) THE DEPTH OF THIS SEAL AND SCREENED INTERVAL
WILL BE DETERMINED ON A WELL BY WELLBASIS
BASED ON ENCOUNTERED LITHOLOGY.

SCHEMATIC OF TYPICAL
SVE TEST WELL CONSTRUCTION

WASTE DISPOSAL, INC.
SANTA FE SPRINGS, CALIFORNIA

rnc FIGURE 4



r
94-256TM9-05 3/13/98

TREATED AIR\f/
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?)

FROM SVE WELLS
ACID GAS

\ NEUTRALIZER

PARTICULATE
FILTER

NOT TO SCALE DRAFT
LEGEND

0 FLOWMETER

0 TEMPERATURE PROBE

[X] SAMPLE PORT

NOTE: FOR SPECIFICATIONS SEE TABLE 2.

SCHEMATIC OF TYPICAL
SVE TEST EQUIPMENT

WASTE DISPOSAL. INC.
SANTA FE SPRINGS. CALIFORNIA
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SOIL VAPOR PROBES WEATHER PROTECTION SEAL
(NO AIR TIGHT)

LARGE DIAMETER CYLINDER
(APPROXIMATELY 12' DIAMETER)

BOTTOM OF
CYLINDER OPEN —/
(NO GROUT)

SCHEMATIC OF CONTROLLED
VOLUME IN-SITU PIPE TEST

WELL CONSTRUCTION

WASTE DISPOSAL. INC.
SANTA FE SPRINGS, CALIFORNIA

TflC FIGURE 6



cc
9

ACCESS FOR
ATMOSPHERE CONTROL
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SCHEMATIC OF LABORATORY
TEST EQUIPMENT
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FIGURE 8

GAS PARAMETER TEST SCHEDULE (IN WEEKS)
WASTE DISPOSAL, INC. SUPERFUND SITE

TASK

1 . Gas Parameter Test Workplan Approval

2. SVE Tests
3. In-Situ Tests

4. Laboratory Tests
5. Results Analysis

5.1 SVE Tests
5.2 In-Situ Tests

5.3 Laboratory Tests
6.0 Interim Reports

7. Final Report of Findings

Start
Date

3/27/98

4/6/98
4/13/98
4/13/98

4/27/98
4/20/98

5/18/98

6/22/98

7/20/98

5/1 1/98

4/30/98
5/29/98
6/30/98
7/31/98
8/3/98

Finish
Date

5/22/98

7/31/98

5/8/98

5/8/98
4/24/98

5/22/98

6/26/98

7/24/98

5/29/98

8/23/98
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ATTACHMENT A

OVERVIEW OF EXISTING VAPOR WELL DATA
(TO BE PROVIDED)



ATTACHMENT B

CALCULATIONS
(TO BE PROVIDED)
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ATTACHMENT C

SCAQMD RULE 441
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(Adopted May 7, 1976)

RULE 441. RESEARCH OPERATIONS

The provisions of Regulation IV except Rule 402 shall not apply to experimental research
operations when the following requirements are met:

(a) The purpose of the operation is to permit investigation, experiment, or research to
advance the state of knowledge or the state of the art; and

(b) The Air Pollution Control Officer has given written prior approval which shall include
limitation of time.

The Air Pollution Control Officer shall not grant approval unless the operation is conducted in
a manner to minimize emissions into the atmosphere to the maximum
extent possible.

441-1
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.„..„,, APPL/GATrON
DIVISION OF BUILDING AND SAFETY

of County Engineer , ,
County .'of to*

CCOUOTXCNQINm,

i HOUSE SEWER CONNECTING TO
! PUB LIC SEWER________ t 3.SO
• HOUSE SEWER CONNECTING TO
,'PRIVATE DISPOSAL SYSTEM 1.00
CONNECT ADDITIONAL BLDG. OR

iWORK TO HOUSE SEWER ____ 1.00

SEWER-rSEWAGE, DISPOSAL

.; I TYPE OF CONNECTION
Y. ( CURB P.L.

ENGTH FROM
MA. TO P.L.

CO. -IMP. NO.

II .1

II .S
:T

•ALTER OR REPAIR EXISTING
i SEWER OR DISPOSAL SYSTEM 1.00 TRUNK PERMIT NO. R^AD PERMIT NO.
- DISCONNECT AND ABANDON SEWER
.'AND/OR DISPOSAL SYSTEM 1.00 STATE ENCROACHMENT

PERMIT NO.
i SEPTIC TANK, SEEPAGE PIT OR
: PITS AND/OR DRAINFIELD .00
I CESSPOOL - DRYWELL
'SPECIAL CONDITIONS ONLY 2.00

INDUSTRIAL
WASTE APPROVAL

CHARGES

PERMIT 00

TOTAL FEE
OWNER'S

AUTHORIZATION"
I HAVE-THIS -DATE-CONTRACTED-WITH- THE-HEREIN-NAMED-CON"
TRACTOR TO CONNECT THE ABOVE DESCRIBED EXISTING DWELLING
TO THE PUBLIC SEWER ———————————————

CONNECTION CHARGE FEE

"REIMBURSEMENT FEE

"APPROVALS
SIGNED THIS_
OWNER
OWNERS

ADDRESS;

n/IV OF in
OR
ACFHT

CONNECT-ADDITIONAL-
BUILDING OR WORK

-SEPTICjrA*KrSEEPrPIT(S) -
AND/OR' DRAINFIEL'B '

DATE INSPECTOR'S SIGNATURE

I HEREBY ACKNOWLEDGE THAT I HAVE READ THIS APPLICATION.
AND STATE'THATTHE ABOVE IS "CORRECT"- AND AGREE TO COMPLY"
WITH ALL COUNTY ORDINANCES AND STATE LAWS REGULATING
PLUMBING AND. SEWERS._..__u___________ __<___________

I HEREBY CERTIFY1 THAT/I AM PROPERLY REGISTERED AND/OR
LICENSED AS REQUIRED B/LOS ANGELES COUNTY AND STATE OF
CALIFORNIA' OR'THAT lyftM THE ' LEGAL' OVIHttfOf _.?JR~JV
DESCRIBED RESIDENT/HL/PROPERTY.

^CESSPOOL D_DR1TWELL D

ALTER. REPAIR. SEWER OR
SEWAGE DISPOSAL SYSTEM —

SIGNATUREor

DISCONNECT PLUG AND
ABANDON HOUSE SEWER

. BACKFILL SEPTIC TANKS C _
-SEEP.-PIT(S) D-CESSPOOLS D

••*•WILLIAM J. FOX..COUNTY.ENOINKCR. U^1_VAL1DATION- CHIETPLBO. INSPECTOR.



7«A«41D
• »E.«8S It.S3

OF
APPLICATION

DIVISION OF BUILDING AND SAFETY
Deportment-of County Engineer " """——

County of LOB Ang«Uc
JOHN A. LAMBIE. COUNTY ENGINEER

CASSATT D. GRIFFIN. SUP'T or BUILDINO "

FOR PERMITiioiv• o- -^
SEWER—SEWAGE DISPOSAL 1

FOR APPLICANT-TO FILL IN

BUILDING n
ADDRESS--'

LEGAL
DESCRIPTION LOT NO.

BLOCK TRACT

SIZE OF LOT
NO. OF BLD6S. X"
NOW ON LOT • «S> CITT

USE OF
BUILDINGS

NO. DESCRIPTION OF WORK FEE
HOUSE SEWER CONNECTING TO
PUBLIC SEWER > @ >3^ff
SEPTIC TANK. SEEPAGE PIT OR
PITS AND/OR DRAINFIELD • t i'.oo

, TYPE OF CONNECTION
Y. CURB P.L.

LEXCTH FROM
^TL. TO P.L.

/
fH/FBfinitf J5FFPAGF PIT BmlNFIFLD
EXTN..CESSPOQL.DRYWELL^HMHIgtt @ t 2.00
HOUSE SEWER CONNECTING TO • ,
PRIVATE DISPOSAL SYSTEM______; ® t 1.00

CO. IMP. NO.
P. C. NO.
JOB NO.

TRUNK PERMIT NO. ROAD PERMIT NO.
CONNECT ADDITIONAL BLDG. OR
WORK TO HOUSE SEWER • S 1.00

STATE ENCROACHMENT
PERMIT NO. .

ALTER. REPAIR OR ABANDON HOUSE
SEWER OR DISPOSAL SYSTEM ' J I.OO' INDUSTRIAL .

WASTE APPROVAL-
CHARGES

"CONNECTIOH'CHARGE FEE
OWNER'S PERMIT $ fl .00

AUTHORIZATION
I HAVE AT THIS DATE A'CONTRACT WITH THE HEREIN NAMED CON-
TRACTOR TO CONNECT THE ABOVE DESCRIBED. EXISTING DWELLING
TO.THE PUBLIC.SEWERViv-^-'W^/^-v^V-s;-^-^™ .—~————~~"~-

___!DAY OF" ''~ ~ "" ~ 10__

REIMBURSEMENT-FEE

APPROVALS
•NEW HOUSE SEWER

CONNECT ADDITIONAL:BUILOIMG PR-WORK- --
nu/uroc »cr»lT SEPTIC TANK, SEEP, PIT(S)

AMD/OR DRAINFIELD

DATE INSPECTOR'S SIGNATURE

i. i

I HEREBY ACKNOWLEDGE THAT I HAVE READ THIS APPLICATION
AND STATE THAT. THE.ABOVE.IS -CORRECT-AMD -AGREE TO COMPLY
WITH ALL COUNTY ORDINANCES AND STATE LAWS REGULATING
PLUMBING AND SEWERS..

I HEREBY" CERTIFY''TBAT-fAM' TROPERLY "REGISTER"ED~"AND/OR"
LICENSED AS REQUIRE/BY LOS ANGELES COUNTr>«WD STATE OF
CALIFORNIA OR THAT/1 AM_THE,LEGAL OWNgJTtfF THE ABOVE
DESCRIBED RESIDEWTI/L.I
SIGNATURE

OF PERMITTEE-

CESSPOOL D . DHYWELL O
ALTER, REPAIR, SEWER OR
SEWAGE DISPOSAL SYSTEM

_ ,
PROPERTY.

/ }\ .* sUlsf4S\/l/*1 fl

DISCONNECT PLUG AND
ABANDON HOUSE SEWER
BACKFILL SEPTIC TANKS O
SEEP. PIT(S) D CESSPOOLS

JOHN A. LAMBIE, COUNTY ENGINEEW' f X^VALIDATION ROBERT A. WOOD. CHIEF PLBO; INSPECTOR
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®

.APPLICATJPJVI^OR PERMIÎ n a-mc^ i
DIVKION OF BUILDING AND SAFETY** '" ';:SEWER—SEWAGE DISPOSAL 1
•••——~- Deportment of County*Engineer ' • -—•- .—-- '

.' 'j.':''''•'!.; County of Lo» Angelei ' ' . ; '• . .
JOHN A..LAMBIE; COUNTY ENGINEER
CASSATT D. GRIFFIN. SUP'T OF Buiuomo

'AD

LEGAL ' ' - I " "•' * ~
DESCRIPTION ' 'LOT NO.

BLOCK
..

TRACT •

SIZE OF LOT'
NO. OF BLDGS.-
NOW ON LOT"- -CITY ''6J </ TEL- NO; -7 *?

US OF- .
BUILDINGS

CONTRACTOR

fjj DISTBICB'NO;^ '

• .CONNECTION DATA
. f • .
. STATION DEPTH
MANHOLE REFERENCE UPPER

REGISTRATION NO. -:
LOWER

NO. -•:• DESCRIPTION OF WORK FEE
' /*-< <ji'-.*A*>;

HOUSE SEWER CONNECTING TO -
PUBLIC SEWER ' '•' i - ' " " $3.50
SEPTIC TANK. SEEPAGE PIT OR .
PITS AND/OR DRAIHFIELD,' @ $3.00
OVERFLOW SEEPAGE PIT. DRAINFIELD '
EXTN. . CESSPOOL, DRYWELL, MANHOLE @ S Z. 00
HOUSE SEWER CONNECTING TO : '
PRIVATE DISPOSAL SYSTEM • @ -• $ 1.00
CONNECT ADDITIONAL BLDG. OR
WORK TO HOUSE SEWER '

.,
'@ $1.00

ALTER. REPAIR OR ABANDON HOUSE
'SEWER OR DISPOSACSYSTEM'" ' " "" J 1.00

Y.
TYPE OF CONNECTION .

CURB P.L.
. LENGTH FROM

M.L. TO P.L.

co. ,P. C. NO.
'JOB N O . • •. .

TRUNK PERMIT NO.' ROAD PERMIT N0.
'STATE ENCROACHMENT
PERMITNO.-;— .-•;;-;.--

-INDUSTRIAL'
"WASTE APPROVAL"

X.-'i'i'JrU—-:: ... - CHARGES

CONNECTION CHARGE FEE

OWNER'S. ; • PERMIT $. ̂ i' i0o-^
; AUTHORIZATIpN TOTAL FEE _____
I HAVE'AT THIS'DATE'A'CONTRACT WITH'THE HEREIN NAMED'. CON-
TRACTOR TO CONNECT THE ABOVE DESCRIBED EXISTING DWELLING
TO .THE. PUBLIC SEWER. .......... .. —— ———.———.——...,. , , ,——=

SIGNED THIS—'—————DAY OF———_—"—.— '''"" '̂iV'" i
OWNER TLOR

REIMBURSEMENTTEE

^APPROVALS
NEW-HOUSE-.SEWER- ——

CONNECT ADDITIONAL
BUILDING.OR.WORK----'- :

• SEPTIC TANKfSEEP, PIT(S)
AND/OR DRAINFIELD '

- D A T E'&- INSPECTOR'S SIGNATURE

I HEREBY ACKNOWLEDGE THAT I HAVE READ THIS APPLICATION*AND STATE THAT THE ABOVE .is CORRECT AND AGREE^TO^COMPLY^
WITH ALL COUNTY ORDINANCES' AND .'STATE LAWS.:''-""1" ••"""'
PLUMBING AND'SEWERS..'-. '.' -' . <->'--- ••^.'-•;.

I -HEREBY -CERTIFY-THAT 'I ''AM' PROPERLY"REGISTERED

CESSPOOL D;;DRYWELL a
ALTER. REPAIR,1 SEWER OR
SEWAGE DISPOSAL SYSTEM

LICENSED AS REQUIRED BY LOS ANGELES COUNTY. AND STATE OFF
CALIFORNIA 'OR THAT I AM THE LEGAL_.OWNERiOEJCHE»ABOVEX
DESCRIBED RESIDENTIAL »""«DTV , ..-..K.^.,'-»..—————————J_'_._t

SIGNATUREOF'PERMITTEE:

DISCONNECTPLUG'AND .
ABANDON HOUSE SEWER

jfev

BACKFIL'L'SEPTIC TANKS D- "4 •sEEPrprr(S) Q CESSPOOLS D

! JOHN A. LAMB IE. COUNTY ENGINEER" •.VALIDATION ROBERT A. WOOD. CHIEF PLBO. INSPECTOR



CITY OF SANTA. FS:,SPR.2MGS
76A 642D - CE808 - 9/73 APPLICATION FOR PERMIT

(5)
COUNTY OF LOS ANGELES SEWER-SEWAGE DISPOSAL fl

Utr-AKI MtPi
BUILDING

t»r <-WUI> 1 T C.INLiltNt.C.K -
AND SAFETY DIVISION

FOR APPLICANT TO FILL IN
LEGAL

DESCRIPTION LOT NO.

BLOCK TRACT

SIZE OF LOT
NO. OF BLDOS.
NOW ON LOT * - ' .

BUILDINGS

CONTRACTOR __ ̂ £p £• f /&£/•%>£& f ?? *?

ADDRESS jf J ¥"& fr ^£7tj^'£S'/%f-yi' &7~

CITY/^f. /J, 's-^drtU. .NO. J~22 & "733

STATE fj A <*~
LICENSE NOV^X <X <
NO. DESCRIPTION

HOUSE SEWER CONf
PUBLIC SEWER

t t3 *9 Llc
& CT £^~ CLASS
OF WORK.. FEE

IECTINO TO
O $7.00

SEPTIC TANK. SEEPAGE PIT OR
PITS AND/OR DRAINFIELD • SIO.OO '
HOUSE SEWER CONNECTING TO
PRIVATE DISPOSAL SYSTEM O SS.OO '

1 CONNECT ADDITIONAL BLDG. OR _ -
WORK TO HOUSE SEWER O SS.OO _— «£> _)O
OVERFLOW SEEPAGI
EXTN. .CESSPOOL. OR

1 ALTER._R£CAJR_QBpC

. PIT. DRAINFIELD
vwri 1 • SS.OO . ' • '

MANHOLE""""—— o ,7 00

OWNER'S
AUTHORIZATION
1 HAVE AT THIS DATE A
TRACTOR TO CONNECT T
TO THE PUBLIC SEWER.

OWNER OR

ADDRESS

1 HEREBY ACKNOWLED<
AND STATE THAT THE AI
WITH ALL COUNTY ORO
PLUMBING AND SEWERS.

1 HEREBY CERTIFY TH4
LICENSED AS REQUIRED
CALIFORNIA OR THAT 1 A
RESIDE IN. THE ABOVL-4

SIGNATURE ^
OF pE«Mrrr« >—•*

PERMIT S » oo
TOTAL FEE Cj -̂ C^

CONTRACT WITH THE HEREIN NAMED CON.

DAY OF ' • ' 19

tl THAT 1 HAVE READ THIS APPLICATION

INANCES AND STATE LAWS REGULATING

\r 1 AM PROPERLY REGISTERED AND/OR
BY LOS ANGLES COUNTY AND STATE OF

[ESCRIBED RESIDEJWTIA^PROPERTV.
y f^ s^

ystSS? ̂ ^ : ̂  2 f sZxe^t*-*-^-
LOCALITY • , ^ X /^" ^r

CROSS ST. ̂ , & f ' /I/ ft 75

OWNER : . "•

MAIL
ADDRESS ' '

CITY TEL. NO.

DISTRICT NO. CROUP MAP

4cj(T
PROCESSED BY

CONNECTION DATA *~
STATION DEPTH

MANHOLE>CFERENCE

TYPE OF CONNECTION
Y. CUHB p.|_

•\̂

CO. IMP. NO. >y

UPPER
LOWER

LENGTH FROM
M.L. TO P.L.

P.C. NO.
JOB NO.

.TRUNK PERMIT NO. N. ROAD PERMIT NO.

HWY. OR ST. WIDENING

STATE ENCROACHMENT
PERMIT NO.
INDUSTRIAL
WASTE APPROVAL

RO. INSTR. NO. DATE

\

\

\
CHARGES \

CONNECTION CHARGE FEE

REIMBURSEMENT FEE

APPROVALS i
NEW HOUSE SEWER
CONNECT ADDITIONAL /
BUILDING OR WORK ' —

SEPTIC TANK. SEEP. PIT(S)
AND/OR DRAINFIELD

CESSPOOL O DRYWELL D

ALTER. REPAIR. SEWER OR
SEWAGE DISPOSAL SYSTEM

DISCONNECT PLUG AND
ABANDON HOUSE SEWER

BACKFILL SEPTIC TANKS O
• CEP PIT 1C) PI CCBSPOOLB Q

»ATC IN*PCCTOR'» SIONATURC

^^

f^--^<y^^^-^'::>

.

g:
S
ceo
G
UJa.oo

VALIDATION CK.

|flk-0-9-l-9.fi-JAN 14-1-0 9.00



I «

FOR DEPARTMENT USE

REQUIRED INFORMATION
'. . . . - • . . . .

1. INDICATE ALL BUILDINGS^ON-PROPERTY.
. .. v,* . -i-̂ j: • - • • '

2. INDICATE AND DIMENS|ON;XSEWAGE DIS-
VPOSAL SYSTEM WITH JJ'E. DISTANCES TO ''

BUILDINGS AND PROPERTY LIKES. ,\ .

3. INDICATE SIZE OF SEPTIC TANK-DEPTH •
OF SEEPAGE PIT(S)-SIZE OF CESSPOOL(S).,"

4. INDICATE .NORTH DIRECTION.ON^LOT., .„•;

5: INDICATE BOTH STREETS IF CORNER.

&

Vi

FIELD NOTES

I* • • ' f'-J r\ N »^ ^v ffc* i
.'. • ^^ I =- J .) !



DIVISION OF BUILDING AND SAFETY
Department of County Engineer """*

County of Lot Angele*
WM. J. FOX. COUNTY- ENOINEE* - — •.--

CA8SATT D. GRIFFIN. SWT OF BUILDING

! FOR APPLICANT TO FILL IN
LEGAL f*\t '*A ' .

DESCRIPTION LOT NO. \_'\A. \ "Vf^- l

BLOCK TRACT

. N O . O F BLDGS. * - 3
SIZE OF LOT / . NOW ON LOT f ."5
USE OF • 'jf -»

CONTRACTOR )</ f /3^/^/^T/tO k^W^

ADDRESS ) ̂ tf 7 t̂̂ /Î ?5ir>'V>S^S> '

CITr x^O^o^yV^e^^EL. "°-
! ^ y ,-/• \—— / -^ ^S/. O STATE

REGISTRATION NO. / *T V/ O / / ' O COUNTY

NO. ! DESCRIPTION OF WORK FEE •<
''HOUSE SEWER CONNECTING TO '
'PUBLIC SEWER & $ 3.90

1 ; HOUSE SEWER CONNECTING TO / -.*
/ 'PRIVATE DISPOSAL SYSTEM 1.00 / CXU

,'CONNECT ADDITIONAL BLDG. OR
•WORK TO HOUSE SEWER 1.00
.'ALTER OR REPAIR EXISTING •
•SEWER OR DISPOSAL SYSTEM 1,00
] DISCONNECT AND ABANDON SEWER. (AND/OR DISPOSAL SYSTEM i.oo

/ [SEPTIC TANK, SEEPAGE PIT OR ., _^. .r\
1 'PITS AND/OR DRAINFIELD 2.00 Tf' O CJ

: CESSPOOL • DRYWELL .
!SPECIAL CONDITIONS ONLY 2.00

' • ! < • • • • .

OWNER'S PERMIT $ 1 00

AUTHORIZATION. TOTAL FEE.t w - // o^
1 HAVE' THIS DATE CONTRACTED WITH THE' HEREIN ~NAMEDvCON-~
TRACTOR TO CONNECT THE ABOVE DESCRIBED EXISTING DWELLING

SICNFn THIS HAY OP ' •''' •'"*"*• S» |'q

OWNER OR
OIVMrBC iCFMT

innprcc

1 HEREBY ACKNOWLEDGE THAT 1 HAVE READ .THIS APPLICATION.
AND STATE THAT THE ABOVE IS CORRECT AND AGREE TO COMPLY
WITH ALL COUNTY ORDINANCES AND STATE LAWS REGULATING'

1 HEREBY CERTIFY THAT 1 AM PROPERLY REGISTERED AND/OR
LICENSED AS REOUIRED/BY LOS ANGELES COUNTY>*WD STATE OF
CALIFORNIA OR THAT/ AM THE LEGAL OWNEiTO/ THE/tBOVE
DESCRIBED RESIDEyriJrt. .PROPERTY. 7^ / f' "

/ f j X^ ^\ ^^ f * '
SIGNATURE // A/ l/L^(Ht^l S jftt Si /

OF PERMITTEE IS S " f fU }S UC, .....

SEWER— SEWAGE DISPOSAL *

SDDRESS6 ty? 2- 3 ̂ ^T*^ ̂ ^S

LOCALITY ^ ^J.^^^3^ ?

CROSS STr̂ 'C^ ' 'yOO^d^AJxTl ' A?A/ ,

OWNER vO y/j
MAIL '.v"' 'L_'
ADDRESS •<?%

1
CITY ' . Y - -

0 STRICT NO! ,; ••'

"\

STATIONN^ :

MAI

..

CO.

HOLE REFS^ENC

SJAin 'Y^jJr^t . L J^^07
'^^j^--' •;*'.;•; •,'" •'::/ •-,-.•.••.-;
' •.•'--• "TEL.'NO. • • : ' • • • • • • . ' • • - • . ,

•..•;.-.'_y .GRp^upjĵ ^;",' j, ;•; ••^MAPf-' .;",;.•

CONNECTION DATA

DEPTH

E UPPER
LOWER

TYPE OF CONNECTION. LENGTH FROM
CURB P7b̂  ' M.L. TO P.L.

IMP. NO.
1

TRUNK PERMIT NO.

\

JosW '
ROAD PERMIT NO.

STATE ENCROACHMENT . X
PERMIT NO. • X
INDUSTRIAL
WASTE APPROVAL

CON

' \
CHARGES \^

NECTION CHARGE' FEE

.REIMBURSEMENT FEE • •
- *

>:•. APPROVALS DATE INSPECTOR'S SIGNATURE

NEW. HOUSE SEWER

'CONNECT ADDITIONAL . " "" - " - - - - - -
BUILDING OR WORK • /I

^SEPTIC TANK. SEEP. PIT(S)—-.- ^vCA-- - fU^J/t+A----
AND/OR DRAINFIELO (V^^ ^.^f^<--^-r &QTS

-CESSPOOL D DRYWELLQ- - - - --- -- .' '.. '..'.."

ALTER, REPAIR. SEWER OR
'SEWAGE DISPOSAL SYSTEM ' ' •"• ~ ' ' .. - . .

DISCONNECT PLUG AND
'ABANDON HOUSE SEWER " - • - - • • • • • • • •

BACKFILL SEPTIC TA
"SEEP. PIT(S) D "CEi

NKSC' „SPOOLS D - • • • . . . .

WILLIAM J. FOX. COUNTY ENGINEER/ - -M ——— VALIDATIO]

i
•*

....

f — .... . R. A. WOOD. CHIEF PLBC. INSPECTOR

«. o n V . mi -ic: .... .,<-.-_.-. ...A .r\r\..-~ -



1. INDICATE ..ALL~BU-HJ)INGSv.ON-PROI*ERTY;^ilUl
fr '• . •• v •'" '-•. ' . ' '• - i f ' i o j tfVINDICATE AND-DIMENSION:-SEWAGE-DIS-•-

POSAL SYSTEM WITH .TIE DISTANCES T.O;J/
BUE.DINGS AND PROPERTY LINES, V ••'-,;--•--

(C / ' • • • • • ' . ' . • • ' • ", •*• V MS
3. INDICATE'SIZE'OF SEPTIC TANK—DEPTH OF-

SEpAGE PIT(S)-^SIZE OF CESSP.OOL(S>.... c?r'
4. INDICATE NORTH DIRECTIONJON^PLOT.— -

'jEJAiirĴ î liTii«iaL̂ :̂"i>';-».-.'..-̂ Jt'V)iS5ji.4«ia V«3fiCi<S2I»
1 INDICATE BOTH STREET&'IP'CORNER. ^ T-- ;- : '

nr Trj .'• ;•> o

i'ii Jjn OT THADijq<JA HOT
15

sx-

......__.__.Hf-J- r——j
'i;i :i-.-SAH" HO:TJ"^I'.O- f-5———'i -•— I—- —-..._....—... !.a ,-\n li i .•>

iia'.vis j^i. .-.-i

rl.i-JM/lili'J <H,-'"-KA

,:'•.".'.-;.:. .r"^7»7T"".r-.T".".""!»« •>»"-/. JUC^TS" r-.v/.a jr*Ta"">jKA " iSiiiAj-iaVio" yrnuj.") J'• ''.TI* ^j

•. ' V ' i - l ' J M L 1 M JVOBA^aHl i :U«
,,.„,, ( t iTos iT 3 ' i \ "N



DEPARTMENT OF COUNTY ENGINEER
DIVISION OF BUILDING AND SAFETY

COUNTY OF LOS ANGELES
WILLIAM J. FOX, COUNTY ENGINEER

SEWER—SEWAGE
PERMIT APPLIpATJON 1

BUILDING
ADDRESS

BUILDING
ADDRESS

FOR APPLICANT'TO

OWNER

MAIL
ADDRESS

CITY TEL.NO.

CITY

LEGAL
DESCRIPTION LOT NO.

BLOCK TRACT

SIZE OF LOT NO. OF BLOCS.
NOW ON LOT

/I J' £-
' -^ -'V X

LOCALITY
NEAREST
CROSS ST.

DISTRICT NO. Riady for Inspection

RECEIVED BY DAT

PERMIT NO.

ISSUED BY ./ DA'

USE ZONE OCCUPANCY MAP
BK PB

CO. IMP. NO.

JOB. NO.

TRUNK PERMIT NO.

ROAD PERMIT NO.
STATE ENCROACHMENT \
PERMIT NO. ________\
INDUSTRIAL
WASTE APPROVAL

CHARGES
USE OF
BUILDINGS CONNECTION CHARGE FEE \

NO.

J.

DESCRIPTION OF WORK FEE
HOUSE SEWER CONNECTING TO
PUBLIC SEWER t a.s»
HOUSE SEWER CONNECTING TO
PRIVATE^pJSPOSAL SJTSTEM_________1.00
CONNECT ADDITIONAL DLDG. OR
WORK TO HOUSE SEWER 1.00
ALTER OR REPAIR EXISTING
Sf*!?.01? ?!*L9S*LJT*TJ*1________1.00
DISCONNECT AND ABANDON~SEWEH
AND/OR DISPOSAL SYSTEM_________1.00
SYpTfC TANK. SEEPAGE PIT OR
PITS AND/OR DRAINFIELD ____ 2.00
CESSPOOL—DRYWELL
SPECIAL CONDITIONS ONLY 2.00

OWNERS
AUTHORIZATION

PERMIT
TOTAL FEE

REIMBURSEMENT FEE

RECEIPT NO. DATE

Or)
BY

EXCEPTION RECORDED
NO. DATE BY

CONNECTION DATA
Of) STATION DEPTH

MANHOLE REFERENCE
UPPER LOWER

00

TYPE OF CONNECTION
Y. CURB P.U

LENGTH FROM
M.L. TO P.L.

I HAVE THIS DATE CONTRACTED WITH THE HEREIN NAMED
CONTRACTOR TO CONNECT THE ABOVE DESCRIBED EXISTING
DWELLING TO THE PUBLIC SEWER —————— APPROVALS INSPECTOR'S SIGNATURE DATE

SIGNED THIS.. .DAY OF_ NEW HOUSE SEWER

OWNER OR
OWNERS AGENT..............
ADDRESS.

CONNECT ADDITIONAL
BUILDING OR WORK
SEPTIC TANK. SEEP. PIT(8)
AND/OR DRAINFIELD

I HEREBY ACKNOWLEDGE THAT I HAVE READ THIS APPLI-
CATION AND STATE THAT THE ABOVE IB CORRECT AND AGREE
TO COMPLY WITH ALL COUNTY ORDINANCES AND STATE LAWS
REGULATING PLUMBING AND SEWERS.

I HEREBY CERTIFY THAT I AM PROPERLY REGISTERED
AND/OR LICENSED AS REQUIRED BY LOS ANGELES COUNTY
AND STATE OF CALIFORNIA OR THAT I AM THE LEGAL OWN-
ER OF THE ABOVE DESCRIBED RESIDENTIAL P J T ~ ~ ~ ~ '

SIGNATURE /
OF PERMITTEE.yLy

CESSPOOL Q DRYWELLQ

ALTER. REPAIR, SEWER OR
SEWAGE DISPOSAL SYSTEM
DISCONNECT PLUG AND
ABANDON HOUSE SEWER
BACKFILL SEPTIC TANKS Q
8EEP.PIT(S)fJ CESSPOOLSQ

76A642D S4E 6C3 4/S4



.£.._

FOR DEPARTMENT USE

REQUIRED INFORMATION
1. INDICATE ALL BUILDINGS ON PROPERTY.
2. INDICATE AND DIMENSION SEWAGE DIS-

POSAL SYSTEM WITH TIE DISTANCES TO
BUILDINGS AND PROPERTY LINES.

3. INDICATE SIZE OF SEPTIC TANK—DEPTH
OF SEEPAGE PIT(S)—SIZE OF CESSPOOL(S)

4. INDICATE NORTH DIRECTION ON PLOT.
5. INDICATE BOTH STREETS IF CORNER.

LEGAL DESCRIPTION

rrr^—^r

ST.

r-o

FIELD NOTES



I •
DEPARTMENT OF COUNTY ENGINEER

DIVISION OF BUILDING AND SAFETY SEWER—SEWAGE DISPOSAL <
PERMIT APPLICATION 1

V/UUl^Jk Jt

WILLIAM J.
\JB JUUO fUH UriLtEiO

FOX, COUNTY ENOINEER

FOR APPLICANTMfO FILL IN? *

LOCALITY^_^/^/-..^^2^^^/^
NEAREST A.} - ^'jT

OWNER £&ts4^&b*. "
MAIL
ADDRESS <<4-4&2st<^S

CITY ^

CONTRACTOR ^^ J^_

ADDRESS / "2*~0 ">--

-^ TEL.NO. f

ySs^'
S\

^&*^

CITy /Y*SU»T>6>t£j£™*~"Q>

REGISTRATION NO. /* "
LEGAL

DESCRIPTION LOT NO.

^£$-3 *- T-STATE
3-TOUNTY

BLOCK TRACT

•5I7F or inr • NO- OF BLOCS.SIZE OF LOT NOW ON LOT

USE OF ,XOX^
BUILDINGS ^JXt-̂ Cf*..*̂ *

NO. DESCRIPTION OF WORK FEE
HOUSE SEWER CONNEciINU 1O
PUBLIC SEWER 0 t 3.50

/
HOUSE SEWER CONNECTING TO
PRIVATE DISPOSAL SYSTEM 1.00
CONNECT ADDITIONAL BLOB. OR
WORK TO HOUSE SEWER 1.00
ALTER OR REPAIR EXISTING
SEWER OR DISPOSAL SYSTEM 1.00
DISCONNECT AND ABANDON SEWER
AND/OR DISPOSAL SYSTEM 1.00

/ SEPTIC TANK, SEEPAGE PIT OR
/ PITS AND/OR DRAINFIELD 2.00

SPECIAL CONDITIONS ONLY 2.00

OWNERS
AUTHORIZATION

1 HAVE THIS DATE CONT
CONTRACTOR TO CONNEC
DWELLING TO THE PUBL

SIGNED THIS. . ... ..C
OWNER OR
OWNERS AGENT ..._.._.. _

ADDRESS ..._......„....._..-.„

PERMIT $

TOTAL FEE

/ n;

1 00
!••> . ) • .'

RACTED WITH THE HEREIN NAMED
T THE ABOVE DESCRIBED EXISTING
1C SEWER ——————

AY OF . . 19 _

___.. __..».-. -.I-...-TT...-.....-TTT.T...

1 HEREBY ACKNOWLEDGE THAT 1 HAVE READ THIS APPLI-
CATION AND STATE THAT THE ABOVE IS CORRECT AND AGREE
TO COMPLY WITH ALL COUNTY ORDINANCES AND STATE LAWS
REGULATING PLUMBING AND SEWERS.

1 HEREBY CERTIFY THAT 1 AM PROPERLY REGISTERED
AND/OR LICENSED AS .REQUIRED BY LOS ANGELES COUNTY
AND STATE OF CALIFORNIA OR THAT 1 AM THE LEGAL OWN-
ER OF THE ABOy* DESCRIBED RESIDENTIA^JMOPEBTY.

SIGNATURE -£// Sh/9/9/Y* Jj^^1^&y//Jn

BUILDING ,,
ADDRESS ^/'

LOCALITY .

V '/••.:"' ' '. '.'':

NEAREST ) . './*- —
CROSS ST. "^ ' i / / i * t-f\ •">

DISTRICT NO. SERIAL NO. PERMIT NO.

\\ A ^r/\i 1 ^ S
. RECEIVED BY Ready for Imptctlon DATE ISSUED •

' J -, -''-T.- - • » • / ' . » ' • ; . ' "
USE ZONE

\'\v
OCCUPANCY MAP

..--^ BK PO

•90. IMP. NO.

JOB NO.

TRUNK PERMIT NO.

ROAD PERMIT NO.

STATE ENCROACHMENT
PERMIT NO.
INDUSTRIAL X
WASTE APPROVAL x-

'CHARGES

CONNECTION CHARGE FEE X^

REIMBURSEMENT FEE \\

RECEIPT NO. DATE X JY

EXCEPTION RECORDED X,
H0- 1 DATE BY X^^

CONNECTION DATA

STATION DEPTH

MANHOLE REFERENCE
UPPER LOWER

TYPE OF CONNECTION LENGTH FROM
Y. CURB P.L. M.L. TO P.L.

APPROVALS INSPECTOR'S SIGNATURE DATE

NEW HOUSE SEWER

CONNECT ADDITIONAL
BUILDING OR WORK
SEPTIC TANK, SEEP. PIT(8) ^ • [ " " ' ' . - « • . ' • ' !
AND/OR DRAINFIELD l_l.M >».•'-'-•• ----- /. )/-

CESSPOOL1^ DRYWELL Q / - , / . . : -^ ' / '

ALTER. REPAIR. SEWER OR
SEWAGE DISPOSAL SYSTEM
DISCONNECT PLUG AND
ABANDON HOUSE SEWER
BACKFILL SEPTIC TANKS n
8EEP.PIT(8)Q CESSPOOLS fj

T6A642A 663 7/53



FOR DEPARTMENT USE

REQUIRED INFORMATION
'ICATE ALL BUILDINGS ON PROPERTY.

/NDICATE AND DIMENSION SEWAGE DIS-
/POSAL SYSTEM WITH TIE DISTANCES TO

/ BUILDINGS AND PROPERTY LINES.
/3. INDICATE SIZE OF SEPTIC TANK—DEPTH
' OF SEEPAGE PIT(S)-SIZE OF CESSPOOL(S)

4. INDICATE NORTH DIRECTION ON PLOT.
5. INDICATE BOTH STREETS IF CORNER.

ST. ALLEY R/W
LEGAL DESCRIPTION

/ /• Ii , ,f • I J m* f

FIELD NOTES

\
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APPLICATION
DIVISION OF BUILDING AND SAFETY

Department of County Engineer
County of Lo* Angele*

- WM. J. FOX. COUNTY-ENGINEER—————<-
CA88ATT D. GRIFFIN, SUF'T Of BUILDIMO . -

?FOR PERMIT
SEWER—SEWAGE DISPOSAL

FOR APPLICANT TO FILL IN ., \

NO. 1 DESCRIPTION OF WORK
/HOUSE SEWER CONNECTING TO
•PUBLIC SEWER 5 3.50
HOUSE SEWER CONNECTING TO

: PRIVATE DISPOSAL SYSTEM 1.00
CONNECT ADDITIONAL BLDG. OR

'WORK TO HOUSE SEWER t.OO

I TYPE 0\CONNECTION •
Y. 1 CU80 P.L.

LENGTH FROM
M.L. TO P.L.

^_
CO, IMP. NO. \. P. C. NO.

JOB NO.
ALTER OR REPAIR EXISTING
SEWER OR DISPOSAL-SYSTEM t.OO TRUNK PERMIT NO. \ ROAD PERMIT NO.
DISCONNECT AND ABANDON SEWER
AND/OR DISPOSAL SYSTEM 1.00 STATE ENCROACHMENT

PERMIT NO.
\
\

iSMI •**»*•. SEEPAGE PIT OR
: PITS AND/OR DRAINFIELD ^_>00 tfO
CESSPOOL • DRYWELL
SPECIAL CONDITIONS ONLY

INDUSTRIAL
WASTE APPROVAL V

2.00 CHARCES\

PERMIT 00
TOTAL.TZE

OWNER'S. „.
AUTHORIZATION
I HAVE'THIS DATE CONTRACTED WITH THE HEREIN NAMED CON-
TRACTOR TO CONNECT THE ABOVE DESCRIBED EXISTING DWELLING
TO THE PUBLIC SEWER • - • • • • • • ••-•••—-...•.-»_..-•—————•———————

CONNECTION CHARGE FEE \
REIMBURSEMENT FEE

APPROVALS
<5lfiNFn THIS

OWNER
OWNFRS

n*V OF NEW HOUSE SEWER

OR
AGFNT.

CONNECT ADDITIONAL
BUILDING OR

v -
DATE INSPECOR'S SIGNATURE

\

rr. i
I HEREBY ACKNOWLEDGE- THAT I- HAVE- READ THIS-APPLICATION

AND STATE THAT THE ABOVE IS CORRECT AND AGREE TO COMPLY
WITH ALL COUNTY ORDINANCES AND STATE LAWS REGULATING
PLUMBING AND SEWERS. • " — •———— - — ••- • — -- • • ————

I HEREBY CERTIFY THAT I AM PROPERLY REGISTERED ANO/OR
LICENSED AS-REOUIRED -BY-/OS- ANGELES-COUNTY-AND-STATE-OF^
CALIFORNIA OR THAT I A/ THE LEGAL OWNER OMTHE ABOVE
DESCRIBED RESIDENTIAL BftOPEHTY. J^/

SIGNATUREnt pppuirrrp-

- CESSPOOL D DRYWELL O

.ALTER. .REPAIR.-JEWER OR .
SEWAGE DISPOSAL SYSTEM

-DISCONNECT PLUG AND - --
ABANDON HOUSE SEWER

..BACKFILL SEPTIC.TANKS C -
SEEP. PIT(S) D CESSPOOLS

WILLIAM J. ~(T VALIDATION R.-ATWOOD. CHIEF PLBO. IN*FCCTOH-

~7-4-20-O-*-

. . , . . . . . .
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-̂ o>^** .̂̂ £ ;̂i_*.S^^DHPABriina^ ••* r •• <
DIVISION OF BUILDING AND SAFETY PERMIT APPLICATION 1

WILLIAM J. FOX, COUNTY ENGINEER

FOR APPLICANT TOyFlLL IN ^
BUILDING S^mSL -9-^ C ^/S . 4L S
ADDRESS ^^_^5 -> . •j£/J>SSJ~,^*^r

LOCALITY^C?^^

NEAREST C^ >
CROSS ST. fc_7iv__> .X^4g*WX *̂-i?»^ '&4*

'/
^ :•

°™« _ ̂ ^^^ ————

ADBRESS *~^~4&t

CITY

s**~*(^
TEL. NO.

i
i

CONTRACTOR H. D. NOGLE & SONS \

ADDRESS 12025 E. Front Street i
CITy Norwalk, Calf(,t ftfford 6-0813 •

REGISTRATION NO. £ '2*^15 <f-3 "*- nCSIATE
trCOUNTY

LEGAL \
DESCRIPTION LOT NO.

BLOCK • TRACT '

SIZE OF LOT j*
USE OF / S*
BUILDINGS .J£^fU6~i

NO. DESCRIPTION^

NO. OF BLDG8.
NOW ON LOT .

f«>
OF WORK FEE

HOUSE SEWER CONNECTING TO
PUBLIC SEWER O t S.5I

'I HOUSE SEWER CONNE
/ PRIVATE DISPOSAL 61

CONNECT ADDITION*
WORK TO HOUSE SEW ..

CTING TO
^STEM 1 00
L BLDG. OR
ER I.M

ALTER OR REPAIR EXISTING
SEWER OR DISPOSAL SYSTEM 1.00
DISCONNECT AND AB/
AND/OR DISPOSAL 8Y

/ SEPTIC TANK, SEEPA
/ PITS AND/OR DRAINF

(NOON SEWER
STEM 1.00
SEPITOR
ELD 240

CESSPOOL— ORYWELL
SPECIAL CONDITIONS ONLY 2.00

OWNERS
AUTHORIZATION
1 HAVE THIS DATE CONT
CONTRACTOR TO CONNEC
DWELLING TO THE PUBL

SIGNED THIS _ .__. t
OWNER OR
OWNERS AGENT-. ____ .

ADDRESS .............................

PERMIT $

TOTAL FEE
RACTED WITH THE HE
T THE ABOVE DESCRIB
1C SEWER

AY OF,..,..,.. ...................

1 HEREBY ACKNOWLEDGE THAT 1 HAVE READ
CATION AND STATE THAT THE ABOVE IS CORREC1
TO COMPLY WITH ALL COUNTY ORDINANCES AND
REGULATING PLUMBING AND SEWERS.

1 HEREBY CERTIFY THAT 1 AM PROPERLY
AND/OR LICENSED AS REQUIRED BY LOS ANGE
AND STATE OF CALIFORNIA OR THAT 1 AM THE
ER OF THE ABOVE DESCRIBED RESIDENTIAL ft

SIGNATURE // /A ^1^9 * ^» ,^^/ii
OF PERMITTEE...y^_^̂ %S!J -̂>£y£C

2— 'l
\

i

.!
\

i

I
/
Li oo r
i*

REIN NAMED
ED EXISTING

19 ':
" " ".'

t'

THIS APPLI-
AND AGREE

STATE LAWS

REGISTERED
LE8 COUNTY.
LEGAL OWN-'r*%?.\
*}.J£t-J.

S '̂ll?' 9? 3 3 S.ft^^/v^r^/rj
LOCALITY £. ( V^\4 \TTI £ ft--"

2REoAsBsE!f. x.̂ 5. xV^tf-TyS1 >£>
DISTRICT NO

//

SERIAL NO. PERMIT NO.
A . _ - J • 1 . 1 _. —— . f

f\ '

RECEIVED BY Rtady In IxptetlM :' DATE ISSUED
/jgfu&otcri '•' • 9-^-^'3>

USE ZONE

CO. IM .̂ NO.

JOB, NO. N^

OCCUPAN

•>f-f5
CY MAP

BK PG

TRUNK PERMIT\0.

ROAD PERMIT NO. N^

STATE ENCROACHMENTV /
vPERMIT NO. \ /
INDUSTRIAL " \ /
WASTE APPROVAL \ /

^ CHARGES /

CONNECTION CHAJIGE FEE \/

REIMBURSEMENT FEE\

RECEIPT NO. \/
x\

BATE \ BY
y

EXCEPTION RECORDED \

*y DATE\ BY \

/ CONNECTION DATA \
STATION /

/
DEPTH ^

MANHOLE REFERENCE
UPPER LOWER

TYPE OF CONNECTION
Y. / CURB P.L.

LENGTH FROM
M.U TO P.L.

/

APPROVALS INSPECTOR^ SIGNATURE DATE

NEW HOUSE SEWER

CONNECT ADDITIONAL
BUILDING OR WORK
SEPTIC TANK. SEEP. PIT(S)
AND/OR DRAINFIELO

CESSPOOL fj DRYWELLQ

•ALTER, REPAIR, SEWER OR
SEWAGE DISPOSAL SYSTEM
DISCONNECT PLUG AND
ABANDON HOUSE SEWER
BACKFILL SEPTIC TANKS r\
SEEP.PIT(S)Q CESSPOOLS Q

r& Sj£" r*^~ f f~
r * f

st
J&»a>v^ ? ;y^-s-5'

/?
j&6*c**~- — -.^•yrj'

?

1

T6A642D 663 1/53



REQUIRED INFORMATION
INDICATE ALL BUILDINGS ON PROPERTY.
INDICATE AND DIMENSION SEWAGE DIS-POSAL SYSTEM WITH TIE DISTANCES TOBUILDINGS AND PROPERTY LINES.
INDICATE" SIZE OF SEPTIC TANK—DEPTHOF SEEPAGE PIT(S)—SIZE OF CESSPOOL(S)
INDICATE NORTH DIRECTION ON PLOT.
INDICATE BOTH STREETS IF CORNER.

LEGAL DESCRIPTION
i.v /•".. ';;:; ST. ALLEY R/W

,.' (i • -i'. : < • ! ' - ; t .' /' • '.

. -55*

FIELD NOTES
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APPENDIX F

STORMWATER MANAGEMENT SYSTEM
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WASTE DISPOSAL INC.
SUPERFUND SITE
Project Coordinator

March 5,1998 Project No. 94-256

Mr. Mark Filippini
U.S. Environmental Protection Agency
75 Hawthorne Street, No. H-7-2
San Francisco, California 94105-3901

Transmittal
Summary of Stormwater Related Activities

Waste Disposal. Inc. Superfund Site

Dear Mr. Filippini:

As requested in EPA's February 25, 1998 letter, provided herein is a summary of the various
activities the WDIG has implemented to mitigate stormwater related issues at the site. Figure 1
shows a site plot plan which indicates the site areas where these activities have been performed.
The following summarizes the stormwater related actions that have been implemented at each of the
site locations indicated:

• C&E Die (12637 B Los Nietos Road, Location [1]):
To prevent flooding of the C&E Die building, a drainage system was
constructed on February 13, February 16, and March 2, 1998 along
the north and east sides of the building (see Figures 2A and B).
The drainage system has been designed to pump surface water
adjacent to the building directly to three onsite Baker Tanks. The
water is collected in four sumps and then pumped to the tanks using
automatic sump pumps.
The collected water is sampled and analyzed using Regional Water
Quality Control Board (RWQCB) procedures. The water is then
discharged to a storm drain in compliance with RWQCB and
Santa Fe Springs Fire Department (SFSFD) standards.

• Buffalo Bullet (12637 A Los Nietos Road, Location [2]):
The trench for the drainage system at C&E Die was extended to the
south approximately 20 feet on February 27,1998 along the east
wall of Buffalo Bullet to prevent reoccurrence of flooding of the
interior space (see Figures 2A and B). Trenched soils were retained
onsite and covered by visqueen.
Electrical service for the pumps for both C&E Die and Buffalo Bullet
have been fitted with ground fault interpreters to help prevent a public
health and safety risk.



Mr. Mark Filippini
March 5,1998
Page 2

WDIG has assisted Buffalo Bullet in removing the water, and
replacing water damaged tile and carpet.
WDIG is evaluating potential long term modification to the
collection system.

H&H Contractors (12811 E and F Los Nietos Road, Location [3]):
A collection trench and french drain system was installed on
March 2, 1998 approximately 10 feet to the north of H&H
Contractors building. Figure 3 shows the drainage system
construction details. Water collected in this trench will be pumped
and contained in a Baker Tank for analysis prior to discharging into a
storm drain.

• Mersits Equipment Rental (9640 Santa Fe Springs Road, Location [4]):
Sandbags have been placed on the east side of the Mersits Property to
divert the stormwater runoff to the north onto the paved driveway to
facilitate drainage.

Gold Coast Refractory (9630 Santa Fe Springs Road, Location [5]):
Sandbags have been provided to the building owners to facilitate any
potential stormwater issues.

St. Paul's High School (North Boundary of Site, Location [6]):
During a major storm event the site will be monitored for runoff onto
the school's property. If necessary, sandbags will be placed along
the north side to direct runoff towards Greenleaf Avenue.

• Greenleaf Avenue (East Boundary of Site, Location [7]):
Sandbags have been placed in an area where significant runoff has
been observed. The sandbags will facilitate in reducing the volume
of runoff in a concentrated area.

Collected stormwater monitoring has been performed according to agreements between EPA
and WDIG. The following bullets summarize the stormwater monitoring that has been performed
and proposed site monitoring during major storm events:

• Analysis of Stormwater Contained in Baker Tanks:
Stored water contained in the three onsite Baker Tanks adjacent to
C&E Die was sampled and analyzed for the following constituents:
oil and grease, specific conductance, suspended solids, metals,
priority pollutants, and pH.
Analytical results indicated the water was acceptable to discharge to
the storm drain (see Attachment 1).
The results of the analyses were submitted to EPA, RWQCB and the
SFSFD for review on February 27,1998.



Mr. Mark Filippini
March 5,1998
PageS

The stored water was discharged on March 3 and 4, 1998 to the
storm drain located at the corner of Greenleaf Avenue and
Los Nietos Road.

• Site Wide Monitoring
During major storm events (i.e. greater than 2" precipitation during a
24-hour period), the site will be monitored at approximately 4-hour
intervals to assure the control systems are functioning properly.
During major storm events, the site will be monitored for runoff
problems and slope movement. If problems are observed EPA will
be contacted.

Please call with any questions or comments you may have at (562) 692-4535.

Sincerely,

lan Webster
WDIG Project Coordinator

IW/MG:js
Attachments

cc: Andria Benner, EPA
Pat Hotra, SCAQMD
Neal Navarro, Army Corps of Engineers
Andy Lazzaretto, City of Santa Fe Springs
Virginia Maloles, LA County DOHS
Clement Walsh, CADHS
Roberto Puga, TRC
Kathy Steuer, Esq., EPA, ORC
Cynthia Wetmore, EPA

Tim Crist, CIWMB
Shawn Haddad, DTSC
Bill Nelson, ATSDR
Stan Smucker, Ph.D., EPA
Keith Elliott, RWQCB
John Wondolleck, CDM Federal
Shelby Moore, Esq., WDIG
Bill Stephanatos, Ph.D., Weston
Mike Montgomery, EPA
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NOTE: SEE FIGURE 28 FOR CROSS SECTIONS TWC FIGURE 2A
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CROSS SECTION B-B'

DIMENSIONS & MATERIALS

5' DEEP x 2' WIDE x -70' LENGTH
LINE TRENCH WITH POROUS GEOTEXTILE WITH V OVERHANG
ON EACH SIDE
TWO 6' DIAMETER PERFORATED PVC PIPES
TWO 110 GALLON DRUMS WELDED END TO END
ONE AUTOMATIC PUMP
ONE 20.000 GALLON BAKER TANK
VISQUEEN
SAND BAGS

NOTE: MINIMIZED COLLECTING SURFACE WATER RUNOFF BY
SANDBAGGING AROUND TRENCH

NOT TO SCALE

STORMWATER IMPROVEMENTS
TO 12811 E & F LOS NIETOS ROAD

WASTE DISPOSAL, INC.
SANTA FE SPRINGS, CALIFORNIA
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APPENDIX G

PREVIOUS REPORT SOILS DATA
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ATTACHMENT G.I

FS REPORT FIGURE
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ATTACHMENT G.2

PREDESIGN/INTERMEDIATE (60%)
DESIGN REPORT FIGURES
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FIGURE 3.1

SOIL BORING ANALYTICAL DATA
AREA 4

WASTE DISPOSAL. INC.
SANTA FE SPRINGS. CALIFORNIA

ENVIRONMENTAL SOLUTIONS, INC
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NOTES

1. MATRIX INTERFERENCES CAUSED THE DETECTION
LIMITS FOR THIS ANALYSIS TO BE INCREASED.

2. THESE BORINGS DID NOT INDICATE CONCENTRATIONS
ABOVE THE ROD CLEANUP STANDARD.

3. THIS BORING NOT REFUSED AT 2 FEET.
4. BOLD NUMBERS DENOTE THAT THE CHEMICAL

CONCENTRATION IS IN EXCEEDANCE OF THE ROD
CLEANUPSTANDARD.

FIGURE 3.3

SOIL BORING ANALYTICAL DATA
AREA?
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